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50th Christmas for Electric Trains 


Presenting 
THE NEW 195] STUDEBAKER ‘ 


A grand new A brand new V8 i 
MudelakerChampien \ Studdake Commander : 
in the lowest price field! A truly great ear 
One of the 4 lowest price that sparkles with brilliant 4 


new performance! 


engineered ahead, enduringly built new 
at a nearby Stu aker showroom! 
Irive available on all models at extra cost 1 


STUDEBAKER...THE THRIFTY ONE FOR ‘51 


PARILE IV IME WUNDERS UF q 


5 BOOKS IN ONE—AT THE PRICE OF ONE! 


FEW HOURS—perhaps a_few minutes—from 

your front door, in woods, field, or stream, there 

isa world of busy life which seldom meets the 

human eye, Here are unfamiliar four-footed creatures, 
creatures that swim and fly; here are species of living 
things whose ways of life are so different from, and 

‘Sigain so startlingly similar to, our own buman ways. 

4 Multiply such a patch of wild life near your home by 
the length and breadth of America and you have one of 
nature's greatest and most varied collections of living 
wonders on the face of the earth. To witness the daily 
lives of these wild creatures has been the privilege only 
of the fortunate few, possessing the time, knowledge and 
equipment necessary for close observation. Now, how- | the 

is fascinating animal world is brought (0. you 
Within the covers of this brilliantly written, vividly illus- 
grated volume, to be enjoyed comfortably at your leisure. 


160 specially qualified writers from all 48 states gathered all 
| vailable data from the tecords of regional natural history in: 
Stitutions, government specialists, stare naturalist societies, 
Zoological authorities, and every other source of recognized 
informacion, From this wealth of material, these 160 writers 
drew the fascinating stories for" Americad Wild Life.” The 
fesult is'a storehouse of enjoyable reading, prepared in popu 

‘narrative style. Te will prove of great enjoyment and use- 
fulness to sportsmen, huncers and anglers, 


Ae esi aboggeuat ei pay only 
SS $395 


HOR SUATERE 8, Stn Bue 


— anise sian ia aise assays TO 
ADDRESS. - amen 801 
gry & 

Zone Ko. STATE el 
check ere, if you wish se. cyamilng beat, Dejute atte 


THE 


MAGAZINE OF NEW AND USEFUL IDEAS 


POPULAR 


Founded 1872. Vol, 157: No. 6 


SCLENCE aaa 


Monthly 


Perry Githens, eprror 
Fred O. Newman, Volta Torrey, MANAGING Eprrons Howard C. Jensen, ART EDITOR 


Harry Walton, scHANics & HANDICRAFT EDITOn 
Hartley E, Howe, Frank Rowsome, Jr.. ASSISTANT MANAGING EDITORS 


Amocare xprvons:. Howard, Allaway, , Alden 
‘Armagnac, Devon’ Francis, Skivines” Robert 
renee svetion: Culluger! Hesbert Johanses, Marti 
Mann, Denis Sneigr, Robert P. Stevenson. 


4s amczon: Hany Symons ans amoguares: Harber 
thongs Epic Karmioke itt Richard Sever, Ew 
Hallstrom, Frances Cooper’ (Production ). 


porronsas, asuieracrs: Julia Charmnif. Carol Enis, 
Rita Ibert, Georgette Sparks, Harriet Trowbridge, 
Ruth Westphal: 


starr pnorocnarnens: W. W. Morris (Chief), Hubert 
Luckett. Orlando Guerra (Darkroom). 


WESTERN EDrron: Andrew R. Boone (Los Angeles), 
WwasmixcTox eprron: John F. Loosbrock, 


MUN ES FOR DECEMBER, 1950 


The Cover: 


Kodachrome by PS photographer W. W. Morris of 
{@ valuable gold model of Sante Fe Streamliner. 


Electric Trains’ 50th Christmas.... 82 
Half a century parade of progress in et.ctric trains 
‘aluter Lionel’s Golden Anniversary. 

Shaw Tries Ford-Mercury Drive.. 94 
After both high-speed and traffic tests, Wilbur 
Shaw goes out on a limb for the new transmission. 


The Old Bug Bomb Grows Up....102 
Today everything from shaving soap to pancake 
batter can be squirted out of pressure cans. 

Do You Know Which Way Is Up?..108 
The answer, which may tell ichat kind of @ person 
vou are, is coming from @ topsy-turoy room. 

Here’s Your Color TV. 116 
The FCC has given the nod to CBS's spinning-disk 
Tvs s+ How works; how you oan get 

Boarding House Gets Wheels........130 


‘The paying quests of this trailer lice in comfort 
while its owner counts the profits. 


Godfrey Hammond, Puptisuen * Stephen P. Glennon, ave risixc piuscton - Edward Roeder, Jr., ADVERTISING Mc: 


EDITORIAL, OFFICES: 359 Fourth Avenue, New York 

Slamuseripts and. illustrations submitted at 
Should ‘be so marked. addressed to “The 
ito’ ""apd ‘accompanied by. stamped. sel addrened 
eavelope. Popular Science Monthly exercises all possible 
‘Gare but assumes no responsibilty for unsolicited material 


ce’ Tear et 


2 roruiar ScieNcE 


’er Up with Cooking Gas........150 
Did you know that stepchild fuels like propane 
‘and butane can outperform high-octane gasoline? 
hts Say Merry Christmas..........161 
There’s an art to installing those outdoor lights 
that make a home gleam colorfully at Christmas, 
How to Refinish Your Floors........170 


Rented sanders may provide the muscles, but you'll 
want these pointers on doing a first-rate job. 


Can You Help America Arm?......186 
Basement lathes can doa lotto boost U. 8. produe- 
fiom. Here's how to put your on workshop to use 

What About TV Antennas?,.........205 
Those rooftop slenal-catchers aren't fust aluminum 
jungle gyms. There's a right one for every spot. 

Mailbox Rings Bell. 213 
No need to wonder if the mailman's been along if 
pou bulld on eulomatic reminder like ths 

Roller Makes Belt Toe the Lin 

Sportster Is Full of Gimmicks. 


ADVERTISING OFFICES: xew yonx — 353 Fourth 
Avenue: cmicaco-360 North Michigan Avenve; peTnorr 
7330 Book Bi 


Industry needs trained men—needs 
them NOW! 

Can you qualify for the premium jobs 
that are open to trained draftsmen, ma- 
chinists, technicians? 

You can, if you start preparing your- 
self immediately. And the International 
Correspondence Schools can help you. 

Just mark and mail the coupon below. 
We'll rush you full information about 
practical, easy-to-understand I. C. S. 
Courses—courses being used by many 
defense industries to train their own 
workers. 

The time for action is NOW! 
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GUARANTEED 


Quick, Sure Starts 
in Coldest Weather 


with New, Improved 


You can get guaranteed quicker starts this 
winter! WHIZ MOTOR RYTHM frees your 
engine from binding carbon and sludge, 
and keeps motor oil free-flowing for easy 
starting. Save your battery and save your- 
self trouble with this special MOTOR RYTHM 
offer. 

Heres What You do — 

1. Add a pint of Motor RYTHM thru the 
carburetor; add a pint to winter grade 
oil in your crankcase. 

2. Allow cleaning action to penetrate 20 
minutes before restarting engine. Run 
motor slowly for several minutes to mix 
MOTOR RYTHM with oil. 

3. You be the judge! If your motor doesn’t 
start quicker, run smoother the next 
morning, ask for a full refund! 


Ask your dealer for WHIz MOTOR RYTHM, 
or if he cannot supply you, send coupon 
with check or money order for $1.50. We 
pay postage. 


Enclosed is money order____ check____ for $1.50 
Please Print 


| 

! 

| 

|. Please send me two pints of new WHIZ MOTOR RYTHM 
1 

I 

H Nome. 

| 


Street Address. 
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Mechanics of Farming 
New Tools. 


Portable Rack 
for Home Tools 


Govrnnment experts have listed 
the tools most often needed to main- 
tain an American home. You'll find 
them all pictured in Popuan SclENCE 
next month, along with tips on taking 
are of them, and directions for mak- 
an inexpensive, portable rack. 

“Whether you are a beginner or an 
old hand at taking care of a house, 
you'll find this article helpful. Watch 
for it next month. 


Testing for sound lost between 
telephone receiver and ear. Many 
subjects were used in these tests. 


How to compensate for 
acurl...and add to 
your telephone value 


Bell scientists know that the telephone 
is not used under ideal laboratory con- 
ditions. There is never a perfect seal 
between receiver and user’s ear. A curl 
may get in the way, or the hand relax 
a trifle. And ears come in many shapes 
and sizes. So some sound escapes. 
Now, sound costs money. To deliver 
more of it to your ear means bigger 
wires, more amplifiers. So Bell Labo- 
ratories engineers, intent on a thrifty 
telephone plant, must know how much 
sound reaches the ear, how much leaks 
away. They mounted a narrow “'sam- 
pling tube” on an ordinary handset. 


The tube extended through the re- 
ceiver cap into the ear canal. As sounds 
of many frequencies were sent through 
the receiver, the tube picked up a por- 
tion, and sent it through a condenser 
microphone to an amplifier. That sam- 
pling showed what the ear received. 

As a result, Bell scientists can com- 
pensate in advance for sound losses— 
build receivers that give enough 
sound, yet with no waste. That makes 
telephone listening always easy and 
pleasant. 

It’s another example of the way Bell 
Telephone Laboratories work to keep 
your telephone service one of today’s 
biggest bargains. 


BELL 
TELEPHONE 
LABORATORIES 


Working continually to keep your telephone 
[service big in value and low in cost 


‘Automatic recorder plots sound pressures de- 
‘veloped in the ear cenal at different frequencies. 


You Can Influence Others 
With Your Thinking! 


RY IT SOME TIME. Concentrate intently upon an- 

other perton seated ina room with you, without his 
noticing it. Observe him gradually become restless and 
finally tur and look in your direction. Simple—yet it is 
1 positive demonstration that thought generates a mental 
energy which can be projected from your mind to the 
‘consciousness of another. Do you realize how much of 
your success and happiness in life depend upon your 
Influencing others? Ia it not important to you to have 
others understand your point of view—to be receptive to 
your proposals? 


Demonstrable Facts 


How many times have you wished there were some way 
you could impress another favorably—get across to him 
or her your ideas? That thoughts can be transmitted, 
received, and understood by others is now scientifically 
demonstrable, ‘The tales of miraculous accomplishments 
of mind by the ancients are now known to be fact~not 
fable. The method whereby these things can be inten- 
tionally, not accidentally, accomplished has been a secret 
Tong cherished by the Rosicrucians—one of the schools of 
ancient wisdom existing throughout the world. To thou- 
sands everywhere, for centuries, the Rosicrucians have 


privately taught this nearly-lost ast of the practical use 
of mind power, 


This Free Book Points Out the Way 


The Rosicrucians (not a religious organtzation) invite 
you to explore the powers of your mind. ‘Their sensible, 
simple suggestions have caused intelligent men and women 
to soar to new heights of accomplishment, They will show 
you how to use your natural forces and talents to 
things you now think are beyond your ability. Use the 
nv below and send for » cony of the fascinating 
scaled free book, “The Mastery of Life.” which explains 
how you may receive this unique wisdom and benefit by 
its application to your daily affairs. 


The ROSICRUCIANS 


(AMORC) 


AMORC, 


free copy of the Ke “The 
m interested in learning how 
yut the full use of my 


natural powers. 
None 
en 
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Let me send You FREE PROOF 


that you can become an expert 


ACCOUNTANT. .. BOOKKEEPER 


Nearly 10% 

of all C.P.A.’s 
in the U.S. have 
been trained by the 
LaSalle Problem 


IN 5 BIG FIELDS 


Uf you were an expert accountant right 


en. Surveys show that 
‘accountants earn more than those in other 
‘major professions. 


‘There are five big felds of opportunity 
‘open to Accountancy-trained men and 
‘women . . . opportunities that are wide 
‘open and highly inviting, offering maxi~ 
good 
times or bad. And under LaSalle’s "Prob- 
Jem Meth 

sill learning either is 
time employment - 
yourself with no c 


Get the latest inte 
for our 48-page hook, “Accountancy, the 
Profession That Pays”... plus free sample 
esson. The coupon at right willbring both to 
you without cost or obligation. LaSalle Ex- 
tension, 417 8, Dearborn St., Chicago, Il. 


F you have boen envying the hij 
| Weasel geod Jobe caine 
by thousands of men and women 
Accountants today ... incomes range 
ing from $4,000 to $10,000 and more 
per year... why not launch such a 
career for yourself? 


Do you doubt that you can? 


Then let me send you—without 
cost or obligation—the same Lesson 
Number One with which LaSalle has 
started several hundred thousand 
‘men and women toward successful accounting careers. I want you to see for 
yourself how this remarkable method, originated by LaSalle, makes Accountancy 
I, and certain . .. how it leads you step-by-step to a 
ing—and on up to the coveted degree, of Certified 
ire. 


It doesn’t matter whether you've had previous bookkeeping experience, of 
whether you don't know a debit from a Whether you wish to quali 

expert bookkeeper, advanced accountant, cost accountant, auditor, government 
accountant, income tax specialist, or public accountant ... you'll find in LaSalle’s 
Problem Method the exact plan to prepare you rapidly and inexpensively—in 
‘spare hours at home—without losing a day from your present job. 

So right now, today ... . if you are an adult, employed, and earnestly ambitious 
fr apts cas comer ha ae ghowprvicg ofall premomionn sf bond yo 
name and address to me on the cou low. I'l sead the free sample lesesa— 
plus our 48-page book outlining today's carecr opportunities and how you can 
qualify for them. A coupon like this has started many thousands toward greater 
success, It ean do the same for you. Mail it today! 


Clip Coupon... Mail TODAY! 
LaSalle Extension University . . .A Correspondence Institution 
Dept.1283H,417 5. Dearborn Street, Chicago 5, Illinois 

YES, MR. DOAK, I want to se bow LaSale's "Problem Method” works... how Tean 
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You can bel yout 


ON THE CONSTANT ACTION 
OF THIS WIPER : - - 


IT'S ALL ELECTRIC f 


Now you can have constant, good vision of 
the road ahead in the coughest weather. No 
stalling-no blind staggering of the wiper 
blades with the powerful action of this direct 
electric drive motor! Independent of engine 
and regardless of speed, steep grades or sud- 
den acceleration, you can always depend on 
the unfaltering action of the... 


American Bosch 
DUAL ELECRIC 
WINDSHIELD WIPER 


Sturdy construction .. . easy swift install: 
under cowl. Synchronized wiping “motion. 
Two speed operation, automatic blade park- 
ing. Already accepted as original equipment 
by many leading automotive manufacturers. 
Get this big margin of safety for yourself and 
family this winter, 

DEL WWSB AVAILABLE FOR CAR: 
FORD— 48 thru ‘50 . . + CHEVROLET. ‘50 
PLYMOUTH—"49—"50"..”.”, MERCURY —'49— 50 

MODEL WWE AVAILABLE FOR TRUCKS 

FORD —'48 thru ‘50 . CHI "47 thre 
INTERNATIONAL HARVESTE DIAMOND T~"50 
For other vehicles requiring single Electric 
Wipers with header mounting~Model WWA 
++, also available with stainless steel parts for 
farine applications, The American Bosch 
Corp., Dept. PS-12, Springfield 7, Mass. 
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Letters 


Too Good to Lose 


Sir: 

I followed all the instructions in your 
September article [p. 207] on upping my 
car’s value to get a better price. But—when 


7 
I finished, the car looked so good I decided 
to keep it. 

AL AARON 
Washington, D.C. 


Lineup Unchanged 


Sir: 

One of the TV snapshots in your October 
issue, page 128, is a baseball action picture 
that—you say—shows the Brooklyn Dodgers 
playing the Cleveland Indians. Since those 


| two teams are in different leagues, how 


could they meet—except in a World Series? 
You must have meant the Dodgers against 
the Boston Braves. 

Avvin MILLER 
Boston, Mass. 


Nope, Indians is right. The picture 
taken during the telecast of a night exhib 
tion game at Ebbets Field on July 24. The 
Brooklyns won, 6-4. 


Speed vs. Space 
Sir: 

I can’t agree with B. J. Stephenson’s sug- 
gestion in your Letters column for October 
[p. 14] for reducing highway accidents by 
requiring that all cars have engine governors 
set at the legal speed limit. Granted that 
excessive speed causes most accidents, still 
a little extra power for sudden acceleration 


| is handy for getting out of someone’s way 


in an emergency. 

A better idea might be to require all 
persons getting driver's licenses to go out 
an a highway or special track and see for 
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Manager Gets 
Rodio and First Job 
Television Through 
be N. 

ep. 


Doubles 
Salary 


Get a Good Job--Have a Bright Future 
in America’s Fast Growing Industry 


fea VETERANS 
Ha URRY 


To get this valuable train- 


eric and. ing under G. 1. Bill. Time 
Television is TODAY'S Good is running out. ACTUAL LESSON 
repeal Tht one AND 64 PAGE BOOK 


OFFER. Coupon enti wal 


Many Soon Make $10 A Week 


HAVE A BUSINESS 
OF YOUR OWN 


NAME. 
ADDRESS. 

erry. 

O Check if Veteran. 


AVIATION 


in peace or war 


A MESSAGE TO YOUNG MEN... 
AND PARENTS 
We have an urgent demand for Embry- 
Riddle graduates. Aircraft manufactu- 
ers and operators need thousands of 


SAVE TIME 


Now, more than ever befor 
maximum school training in minimum 
Embry-Riddle offers complete 
eight-month to two-year aeronaut 
engineering, master A & E_ mechani 
flying and specialist courses, backed by 
‘experience in traine 


BE PREPARED 

No one can safely predict the course of 
today. Be assured, however, that 
what happens, you will be one 
step ahead of the crowd with up-to-date, 
intensive Embry 
ing. Write, wire or call roday for eatalog 
and full inform — 


SCHOOL OF AVIATION 
RIDDLE-McKAY COLLEGE OF AERONAUTICS 
MIAMI 30, FLORIDA 
Wherever planes fly, men know Embry-Riddle 
‘A Famous Name in Aviotion. 
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themselves how much space it takes to 
stop a car at various speeds. 

Rosert L. Wesser 
Berkeley, Calif. 


Scoreless Wrenches 
Sir: 

Here’s a stunt I pulled that might be 
helpful to other PS readers: 

To keep wrenches from scoring tubing 
and pipe, especially the chrome-plated parts 
of brass plumbing fixtures, I wrap the ji 
with three or four thicknesses of friction 
tape. This gives a fine grip and leaves no 
scars. 


A.C. Witte 
Savannah, Ga. 


Shocking Situation 
Sir: 

Especially in winter, I suffer many shock- 
ing experiences from static electricity in my 
car. It was bad before I put on plastic seat 
covers, and worse afterward, After sliding 
ito the car, I get a shock from the ignition 
key. Then I drive a while, slide out, and get 
another from the door. The shocks aren't 
ngerous, but they do sting. 

What can I do to stop them? 
Connap BaLuiet 


Drums, Pa. 


Dangling chains or special conductive tirex 
are common ways to drain static charges off 


vehicles. These probably wouldn't help you, 
since your trouble seems to be a potential 
between you and the car. Try holding on a 
door handle while you slide in or out, to 
keep the potential from building up. 


Early Super-Movie 
Sir: 

You featured in your August issue [p. 74] 
an article about Super-Movies. This projec- 
tion system is more than 22 years old and 
has been shown in Europe. . 

I worked on the synchronization of three 


THESE MEN ARE GETTING PRACTICAL TRAINING 


A.C. and D.C. MOTORS 
GENERATORS 

SWITCHBOARDS 
CONTROLLERS: 
WIRING JOBS 
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\ ELECTRONIC UNITS 
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TELEVISION SETS 
RADIO RECEIVERS 
FM. 
(Frequency Modulation) 
RECORD CHANGERS 
AUTO RADIOS 
PUBLIC ADDRESS Systems 
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Prepare NOW for a real future the e Mail Coupon for 
quick, practical way. Cometo theGreat _—= 
Shops of COYNE in Chicago. Largest FREE BOOKS! 


and best equipped school of its kind— 
now in our Sist Vear GI approved. 
Finance plan for non-veterans. Mail coupon. 
NOT “HOME-STUDY" COURSES! At 
Goyne you learn on real, full-size equipment. 
‘Trained instructors show you how, then you do 
typical jobs yourself We don't teach by mail. 


} | Sere Pesins 8. caiengo13,in. Deve. s.r 
Send FREE, the book checked below, and details of 
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ELECTRICAL & TELE- 
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NEWEST MODELS! LOWEST PRICES 


7x50 mm PRISM BINOCULAR | 


nod. shoulder "atFape, 
eae 
Prism Binocular. 


$ 
TRIPLE OBJECTIVE PROFESSIONAL TYPE 
PRECISION MICROSCOPE 
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projectors for the showing of a French film, 
“Napoleon,” in 1928 at the Ufa Palace in 
Berlin, Germany. This film had a tremen- 
dous success, but the extremely high cost 
of this system prevented further applica- 
tion... . 
Avrrep R. Stan 

Garnet Lake, N.Y. 


Laurels to pioneer Stahl for his early work 
in super-moviemaking. Rarely does any im- 


| portant invention resemble nothing that has 


gone before. Unique features claimed for 
the current Cinerama process: “a continuous 
picture on a hemicylindrical screen”; the 
methods of photographing and assembling 
it; and the extremely large 55.5° by 146.2° 
angle that it covers. According to inventor 
Fred Waller, a complete search of patents 
and records going back to the earliest days 
of movie-making has been made, and 
patents have been granted on the Cinerama 
process and its parts in many countries 
throughout the world. 


Off His Rocker 


Sir: 

Wilbur Shaw, reporting on the new 
Nashes in your October issue [p. 105], says 
that one reason the '51 Statesman’s engine is 
so quiet is that clearances of the rocker arms 
on their shafts has been decreased, reducing 
valve noise. Apparently Mr. Shaw forgot 
that the Statesman, formerly the “600,” has 
an L-head motor—which does not have 
rocker arms and shafts. 

Fax O. Woop 
Elkhart, Ind. 


Right-nice catch. 


Safety Tip 


Sir: 

Your June issue showed, on page 221, a 
setup to do dovetailing, with the bit mounted 
in a Jacobs chuck. Is it not taboo to mount 
this or any router bit in such a chuck? 

Acro H. Brit 
Marysville, Calif. 


It is, if the chuck is mounted by the 
taper alone, since side thrust may pull the 
chuck off with disastrous results. But there's 
@ sound way to make the chuck safe for 
such work. Drill and tap a hole in the end 
of the spindle, run a clearance hole up 


INVENTORS 


Leam how to protect your invention. The U. S, Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws, 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
O2-M DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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WITH HESSON GUARD 


ILANO 


TRY THIS HANDKERCHIEF TEST 


It proves the Milano 
jank is spotless... 
and free from goo. 


—~—s/ 


1. tifetime 
Hesson Guard 


STOPS G00 


2. Permanent 
Cork Seal 
KEEPS SHANK 
CLEAN, DRY 


3. SWEET- 
SMOKING 
Imported 
Briar 
Variety 

of Shapes 


AERONAUTICAL 


ENGINEERING 


Design Aireraft & Components — Study with Jets & Rockets — 
Great Future— Advanced Aeronautical Subjects —World-Wide 
Enrollment —Fully Accredited—Established 1923— Approved 
for Vets—CALAERO grads in heavy demand. 

WRITE TODAY for Special Information. 


at 
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through the chuck body, and secure the 
chuck with a screw. For full details, see 
PS, Sept. '46, p. 173. 


Black or Blue? 


Si 


Your article on the President's new Lin- 
coln convertible [Sept., p. 158] says the 
body is “coal black.” The Ford company’s 
Lincoln-Mercury Times printed a color photo 
showing it as bright blue. Who's right? 

Wiutam B. Mappock 


Bloomfield, Ind. 


The car was, and is, coal black. 


Animal Business 
Sir: 

An article you published back in June 
1949 [p. 200] on how to make circus ani- 
mals from plastic got me started in a money- 
making business. I first made some of the 
animals as a hobby, and my friends liked 
them so much that I began turning them 
out in quantity to sell through local stores. 
Now they’re selling out as fast as I can 
produce them. 

Rene E, Prrret 
Roswell, N.M. 


Fancy Pants 
Sir: 

The photograph with the article “Car 
ks” in your August 
a car that seems to 
iillac fenders but an Oldsmobile 
trunk lid. Which is it? 


Dawtex Duet 
Westwego, Ia. 


The car was an Olds fancied up with 
special fenders to pass, at quick glance, for 
its more aristocratic cousin. 


Now They Make It... 


In “I'd like to see them make . . .” for 
October, K. M. Isbell, of Los Angeles, asked 
for “an automobile horn that would’ sound 
only a low-volume toot . . . but would in- 
crease in volume the harder you pressed 
down on the hom button.” 

Buell, makers of truck and bus horns, is 
bringing out a horn for passenger cars with 
variable volume control. 


IINWVEN LORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 


the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,"’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record” form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
@ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS . COPYRIGHTS = PATENTS 
142-K VICTOR BUILDING, WASHINGTON 1, D.C. 
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di New movets 


Pi) EASIER TO PLAY 


CAN LEAD TO A 
BETTER JOB IN 
“BUSINESS or INDUSTRY 


You can take subjects which have Real 
Job Value and still earn graduation! 
© This is your opportunity to make completion 
of high school work for you. Your AstrRican 
Scoot home study course can include high 
school subjects closely related to your present 
job or the kind of work you want to do later. You 
can qualify for high school course diploma and 


Find out about these sensational 
new Conn Band Instruments. 


You'll advance faster and 
pride in a genuine Conn: 


your dealer or write us for free lter- 

iture, Mention instrument. Conn Band 

Instrument Division, C.G. Conn Ltd., 
Elkhart, Tadlans 


TAM MENS 


SAND ANS 
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work in a shop, factory, garage or office you will tan) Meowy dy 7 oh wc. \ 


find subjects of practical benefit in your climb 
toward better jobs at better pay. Some of these 
are Blueprint Reading, Mechanical and Machine 
Drawing, Tool Making, Foundry Work, Auto 
motive subjects, Electricity—and Bookkeeping, 
Accounting, Secretarial Practice, Salesmanship. 


40 see bal, extra rubber stops 
‘GUARANTEED ~ ot decir, or send $1. 0 
1. Co, tox3P South Ponadena, Col, \ 

+ Professionel model of Nav slingshot Asen 
baits 300 tor 84. Rubbers te a pair. 


ARN TO HYPNOTIZE 


‘Yea, anyone, Modern speed hypnotism, Methods re- 
iggy Fou are shown exactiy. what, Uo any ‘and 


Turn Spare Time Into Money 


During more than 50 years American School has 
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Learn 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today's unlimited opportunities. 


WE BRING 
NATIONAL 
SCHOOLS TO You! 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


st modern Radio, Television and 
= ‘basic and advanced 
y—in Broadcasting. you ay 


vision. and 
Radio Service, etc, National Schools Master Shop understand by 
Method Home Study Course, with newly added lessons Instruction material has been devel 


in your own shops and laboratories, under the supervision of Our 
ies. Gur method own engineers and instructors. A free sample lesson Is 
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and dependable. You will be able to 
Quickly locate trouble and adjust the 
most delicate circuits. You can use 
the Multitester at home or on service 
calls. It is designed to measure AC 
~ and DC volts, current resistance and 
decibels. You will be proud to own 
and ‘use this ‘valuable professional 
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INVENTORS 


I you consider your invention to 
be something of importance — if 
you have invented any new and 
useful art, machine, manufacture 
or composition of matter or im- 
provement thereof — you are 
advised to protect your invention 
by applying for a U. S. patent. 
This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist in the prepara- 
tion and prosecution of your 
patent application. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to you in making your disclosure to us 
for search purposes. 

You should date and sign your disclosure 
and have it witnessed by two or more 
persons who are capable of understand- 
ing your invention. 

Your disclosure should be mailed to us 
together with a letter authorizing us to 
conduct a preliminary search among pre- 
viously granted U. S. patents for similar 
types of invention. 

We then make this search and prepare 
@ report of the probable patentability 
of your invention. If such report is favor- 
able, we recommend the further course 
for you to take. 

The “Evidence of Invention” form and 
booklet are suggested as conveniences to 
you and us in starting action on your 


invention. 
EVANS 2. Co. Wishn Vi. Grane 
RLoIstEneD PATENT ATTORNEY 


540-P MERLIN BUILDING, WASHINGTON 6, D. C. 
PATENTS COPYRIGHTS 


<7 We shall be glad to send you promptly ~~ 
and without obligation, an instructive 
boo! 


tors”, which was prepared to give inven- 

tors detailed information and steps to 

take toward patent protection—also our 

convenient “Evidence of Invention” form. 

Use address Victor J. Evans & Co., 540-P 
\. Merlin Bu‘lding, Washington 6, D. C. 
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MACHINE SHOP MEN 
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Modern Shop Practice, 14th edition, Is the S-volume set for 
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cia 0 books tn ai 
at ine lett 
Send the coupon NOW. Examine these 
Beaks ana ote ter eat Belp to fou it 
You want to Keep the'set. pay on the fery 
Easy Yerma” Hi not, retura the 9 books md 
She Us nothing” Hemenber~we ow ve 
a"year's consulting privileges with our en 
jeer without charge. 
PUBLISHERS SINCE 1008 


DICTIONARY OF ‘Bee also our gift offer 


MACHINE 
SHOP TERMS 


MAGIC-SCREEN INCOME PLAN OFFERS BIG 
MONEY, AT HOME, SPARE OR FULL TIME 
Reprodace any painting. design wadesmark. pi 

full color, on any surface! Proven 
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INVENTORS 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection, 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability 

I shall be pleased to furnish you 
information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 
your part. 


PATRICK D. BEAVERS 


(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 


937 Columbian Building, Washington 
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NVENTIONS 


Cash-in on our connections with 
prominent cturers and 
national di: who come 
to us for new products, We as- 

with your invention 
a stage through to de- 
veloped product, Full Protectio 
for you. Write for Booklet " 


OmazD>s 


DEVELOPMENT CO. 
CHATHAM-PHENIX BLDG. 
LONG ISLAND CITY 1, N. Y. 


PATENT 
LAWYER 


EL 


PATENTS 
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0. co. 


ASSOCIATE EXAMINER 
U. S. PATENT OFFICE 1922-1929 


PATENT ATTORNEY & aa 


WASHINGTON 4. 


INVENTORS 


‘Whether an inveation is patentable can be substantially de- 
termined by a search of the U. S. Patent records, Without 
Obligation, write for information explaining the steps you 
should take to secure a parent. 


JOHN N. RANDOLPH 
Rei 1d Patent Attorney 
205 Columbian Building Washington 1, D. C. 
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IF YOU WISH TO PROTECT YOUR INVEN- 
TION, You should take steps to protect it 
by a U. S. Patent. Write me for 
“RECORD OF INVENTION” form. 
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REGISTERED PATENT ATTORNEY 
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Desk 2P, 250 West 
of “know-how” from over 


SSth St, New York 19, N. ¥. 


150 Official Shop Manu- 
als, “boiled down” into 
clear terms in one handy 
‘book! Now you can tackle 
jobs you wouldn't think of 
trying before. And you'll 


Same FREE Offer on 


MoToR’s TRUCK & TRACTOR MANUAL 


Brand-new! Covers EVERY job on EVERY pop- 
lar make gasoline truck and farm tractor bulit 
from 1036 thru 15401 1400 pictures. G61 Pages, 
300,000 facts. All types Gasoline Engines. Fuel 
Byriems, - Governors. Lubrication. Testtion, 
Starters, Clutches, Axles, Brakes, eic,, etc 
[ALSO covers many buses, contractor and road 
bullding eauinment. stationary power machinery. y[ 
[Check box in coupen. ==s== 


SSSeeeaesssaal 
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NMENT 


JOBS 
START 
AS HIGH 
AS $3,450.00 YEAR 


Veterans Get Special Preference 
MEN — WOMEN Pe ee 


liway Mail Clerks Franklin Institute 
ffice Clerks, Carriers Dept. L-80 


Pos 


Liquor Ins 


scrors 


% Gentlemen: Rush to me, 
© FREE of charge, list of U.S. 
@ Government big’ pay. jobs 

2 Send FREE 40-page book de- 

scribing salaries, vacations, 


‘SCIENCE DISCOVERS THE SECRET OF MAN-MADE GEMS 


NOW! MoRE BRILLIANT 


Than 


> DIAMONDS 


AT Less THE COST OF 


THAN 5% DIAMONDS. 


LOOK PROSPEROUS—IMPRESS YOUR FRIENDS—wear 
big. Beautiful TITANIA BRILLIANTS—more sparkling 
Tdeal 


SOLITAIRE, FOR YOUR DULL. 
STONES. New man-made gem of incomparable beillia 


and Gre: only gem on earth MORE BRILLIANT than 
DIAMOND. | CAWAT unmounted Titania Bi 
$19.20; 2 CARATS 334.40; 3 CARATS 857,60; MOUNTED 


IN''I4k GOLD. RING as) low as $02-~all- prices “include 
Federal Tax. Ask. about our LAY-A-WAY plan, 


ASK FOR FR 
4295 WASHINGTON AVE. 
ROOKLYN te. Ne Ys OEPT. P 


© tous, work, ‘Tellme how to 
/ qualify for one of these jobs. 
7 Name 
TODAY J Street | 
* city___ vet _ ‘AERONAUTICAL 


MAKE BIG MONEY 


‘he Moor stain conacor ond wand both nw and | 
[ore Sanaors ar sony enor on bart pave 
ovr own bors We fr lot" becker whied 
"Saesrcnnan Mow Sertcing” wooing 73 cm 

) natn ar samps ta tover honaing 


AMERICAN & 


Manufacturing Opportunities 
in Concrete Products Industry 


t building industry is your profitable market for 
products. Low investment... high returns... 
wide-open opportunity to establish a lifetime business. 
The bi 
begin: 


nd equipment 
products at 


for catalog. Gives prices a 
full information, 


CONCRETE EQUIPMENT Co. 
510 Ottawa Ave., Holland, Mich. 


N 
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ENGINEERING 


‘ew eter detects meta 


tnd Dune eat 
back guarantee of supenorty 
ea i 


‘Aso pig counters. 


THE GOLDAR COMPANY 


15a GLENOAKS BLVD GLENOALE CAME, 


High School 
@ wr Home 


Finish in 2 Years 

ime wasted going to and from school. 
‘as your tle and abilities permit. 

‘ext supplied, ‘Thousands enroll each 
ear-old ‘school. Send for FREE de- 


Man 
No classes. 4 
Progress as {01 
Standard H 


‘at 58th St., Chieage 37, Il. 
Without obligation, please send FREE descriptive 


booklet. 


Name. 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


Diesel Fuel Injection 
‘Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec. Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contracting & Excavating 
Business of Your Own 
AND MANY oth: 
similar openings. 


EARN WHILE YOU LEARN 


Pith our practical Master Shop. 


Method. ‘Training, 
study at home in your spare 
time, You receive Spare “Hime 
Work Lessons, which show you 
how to earn while you Learn... 
for extra money and experience. 
You Learn by DOING, 


TOOLS AND EQUIPMENT 


To make your training com- 
plete, we give you selected me- 
chanic’s tools and equipmei 
illustrated below, including al 
metal tool-box — as a regular 
part of your instruction. 


you 


Shop-Method Home Training by 
in Established Resident School 
jepares you for Many Good Jobs 
Opportunity is everywhere for the 
trained "Diesel Auto” Mechanic. 
Highways trong with cars, busses, 
trucks 

tories. ships, 


fast - ‘growing eld that needs 
men who know ALL pha 
tion, operation. maintenance 
pair. Now—National Schools 
Offers you a practical, ail-embrac 
ng: Diesel-Auto Mechinie’s Course, 
Ingiuding all of these advantages 


Engine Service 

Engine, Repair 

Drive Systen 

Diesel Electric Power 

‘Thermodynamics 

TOOLS AND EQUIPMENT 
INVESTIGATE 


Secure Full Information 


Name. 
Address... 
chy... 


NATIONAL SCHOOLS © 
LOS ANGELES 37. CALIF 
FIND OUT NOW...MAIL COUPON TODAY 
NATIONAL SCHOOLS, Dept. PSD-12 4 
4000 South Figueroa Stree 
Les Angeles 37, Californie 
Mail_me FREE the boo. 


MECHANICS. together with the Sample Lesson. 1 understand 
T'may keep and use the information with no oblization. 


NEW, ILLUSTRATED 
BOOK & SAMPLE 
LESSON SHOW 

HOW WE TRAIN 
YOU...SEND 
FOR THEM 
TopaY! 


FOR 
VETERANS 
Check coupon below 

— 
i {Nii 


esT.1905 {fj 


(Maid in encelope or 
ante on penny pocteerd) 


YOUR FUTURE IN D1 


EL-AUTO 


aut 
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GET 


HOME MOVIES 
(ALL TYPES)... FOR 6) 
AS LOW AS $700 


Wonderful, exciting 
subjects... mony just 
produced. PERFECT FOR 
YOUR NEXT PARTY. 

Let us show you how fo get 
them for os low as $1.00!! 
FOR VERY SPECIAL SAMPLE 
FILM AND BIG LIST OF FILMS 
(ALL TYPES) send only 25¢ to 


HOLLYWOOD FILM EXCHANGE 
5864 HOLLYWOOD BLVD. 
HOLLYWOOD, CALIF. 


OVS -1TS FREES SE 


RTER CHEMICAL COMPANY 


53 Prnpect Avenue Siseervown, Morylend 


DIESEL MECHANICS NEEDED 
BIG PAY .. . GOOD FUTURE 


‘a 
details FREE. Return coupon below NOW. 


Address 


Town. nnn 
CO Veteran (3) Non-Veteran 
Resident Training) Home Study 3 


STUDY AT HOME / 


WITH AN EDUCATIONAL INSTITUTION j 
purses in ENGINEERING: Bloctrical 

‘Architecture 
dio, Structural st acral 
Courses in ARTS AND SCIENCES! Philosophy 
fern: Public Heath” Medical Jurisprudence: 


‘t ns MAKE MONEY IN 
4610-43, Sheridan Rd, Chicago 40, tinois LANDSCAPING 


‘Thorough training by Internationally known 
Landscape Architect to. start your own 


PRINT YOUR OWN Ropcyred for Veverana, Sond for FREE 
POST CARDS Ny sro og NATIONAL LANDSCAPE INSTITUTE 
» <2 


Dept. PS-12 Los Angeles 48, Callt. 


“Amazing results in sales, Inquires and con- ll 
tacts saves tine ane ta 4 
to use GEM STENCIL DUPLICATOR 
IGeal for Advertsing. Announcements, Notices, 
Labels, Formas Price Luss-hunreds of 
Every’ ype of Cusiness’ and ‘orpan 
cries complete with aff supplies inseructions 
and 60-page Book of Ideas a 
FREE TRIAL OFFER? Try ic before 
Eis‘ Wote ard a CEM Gutrit wail be 
Sent you postpaid “After 10 days. send 
Wh ever urine CEM no gutsigns asked Ml 
Be resecrrann PEM re gustions asked 
Bh BOND EQUIPMENT CO. Dept. 151 
6633 Enright © St. Louis 5, a 


Mo. 
SEND NO MONEY - FREE TRIAL OFFER 
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‘MeKinley-Roosevett incorporat 


The Modern PLASTIC 
for lasting Home Repairs 


PERMANENTLY mends cracks 
for holes in wood, tile, stone of 
plaster. Sticks sad stays put— 
Does not chip, shrink or fall out, 

se, ‘Economi fold 
, Polish or paint it. If 
ie from your lumber, 
paint or hardware dealer, the big 
4-1b. can will be sent you poste 
Paid (in US.) for only $1. Full 
Tioney-back guarantee, order now, 

DONALD DURHAM CO. 


Box 804-X, Des Moines, lows 


Give famous THORESEN Watches for CHRISTMAS JOY! 


Sold HIREET- 10-16 -YOU on 10 day FREE trial 


Recipro-Register 
CHRONOGRAPH 


© It’s different 
© Split-Second Timer 
© Extra-thin 
© Nationally Advertised 
© Exclusive with Thoress 
A. unique wateh of 
Grston 


LADIES' 17 JEWEL FULL AUTOMATIC 
Pe he. careteee et 


eee "$49.50 sa" Sinz $1 4.00 
Send check or Money Order for QUICK AIR MAIL DELIVERY. Rush orders to: 


THORESEN DIRECT SALES, Dept. 7N-200, 131 West 33rd Street, New York 1, N. Y. 
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Learn this 
Profitable 


Profession, 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to ae: 


Hundreds of men and women hetwes 

single ay piving sclentitie Mwedish 
tients.) Pere te bie 

{eelume witch 


fre anor 5 ITEMS Peni 


NEWHOUSE AUTOMOTIVE INDUSTRI! 
‘shoe EAST BEVERLY Seva, eer At 


tones" from 


‘METHODS: 
resting. money-making prote 


300 a 
ILLUSTRATIONS ‘ancetes 22, CALIF." 
the Better Jobs 


PRACTICAL SHOP TRAINING 


in AUTOMOTIVE MECHANICS 
¥ and FENDER REBUILDING 


I interested write of w 


ATLANTA MOTIVE TRADES INSTITUTE 


We war 10 wart BIG MONEY seuterc 


COSTS YOU Sc—YOU MAKE $5.00 


Name 


Adaren, in 
chy. 


State | 


MANCHESTER + LOS ANGELES 44, CALIFORNIA 
FREE—Amazing Book on 


RHEUMATISM, “ARTHRITIS 


If you stfor the achen, pains and doeseforss of Riumati, 
‘manifested in ARTHRITIS, NEURITIS, SCIATICA. ot 
send today for the FREE, Book. It reveals im: 
shout why drugs and medicine give only. tem: 
porary relief without removing causes. Explains fully a proven, 
Specialized system of treatment chat may save you years of 
& N REE Book today! 


1 CAN MAKE 
YOU A NEW MAN 


itt 

CHARLES ATLAS, 
Te aed St 
Bent. 12. New 
York, N.Y 


A BOOK 

L BOOK 

Write today for FREE book,“"THE LAW-TRAINED 
Mn aRleR shows: Row''to Metta lw ot 

Pisces ‘sod ‘tr ber eatliy in spere tore. af 

home through the famous Blackstone professional 

Ine eure comple by 6 expert aw autores 

tad Stpreme “Coat jalee We fou al FREE LESSON PUGICA 

Beceaary lontucion’ aitefal Iochuding EF ws how YOU 

volume Modern American, Law library Biccrn ot home 

the cours of Lat resort as" “REACL" Magy P 

facto’ stacy Shoes our pesdalee LI 


degree conferred. Moderate tuition; low monthly Seti writing. "beste 


SEE THE WONDERS 

OF THE HEAVENS! 
Amazing value! Wonderful 192-page cloth-bound book, 
Astronomy for Amateurs, now yours for only $1.00! 
Contains ‘sar charts, tables, telescope-making” instruc- 
tions, how-to-do-it. ideas for astronomical. equipment 
you can build, etc. Supply limited! Order today! Write: 


POPULAR SCIENCE 
Dept. 89, 353 4tn ave. ew York 10, N. Ye 


Yor ‘all elds: short storie, 
training 1s endoreed by fain 
ates Complete. inatruction, pro 
Teston shaw how ‘you may ‘enjey 


terms, Money-back Agreement. Write today. 
BLACKSTONE COLLEGE OF LAW 


225 N. Michigan Ave., Dept. 129, Chicago 1, lll. 
‘A Correspondence Institution Founded in 1890 


PALMER INSTITUTE OF AUTHORSHIP, Since 1917 
1680 N. Sycamore, Hollywood 28, Colif,, Desk U-120 
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“VIDEO GRAND 
19%/a-Inch Picture (225 59, 
In, image) Television-Radio- 

Phonograph Console 


7 Nova befor, ave you seen such iomendusly MO 
QNSTELLATION” Tee sicures, neh lonuroweabiney such somvaion 
Television Console Siiy low Factory Prices os Midwest offers in 
with BIG 12° Panasonic = Anni ory Line of 19Yednch and 16¥4-Inch Te 
pas Ghosis for custom installation in you 
Titodic hanograph combinations Al are offered on 
Madweststamoe 30 Deyn thls in you own home 


SEND COUPON TODAY 
For This NEW 1951 4-Color 


MIDWEST 
F E RADIO- 

TELEVISION 

CATALOG * 


WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR le POSTCARD 


MIDWEST RADIO & TELEVISION CORP. 
Dept IME, 907 BROADWAY + CINCINNATI 2, OM! 


DEPT. 24-E, 909 BROADWAY, CINCINNATI 2, OHIO 
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Tew Advertising Machine 
reeeee — Cards 


year ‘round giftl 
‘OPP TOOLING» TRTE PANTING 


today. 


WETOKRABT crs 27» weve ae, nournoo «cu 


wowe 7 MOUNT BIRDS 


HOME TO 
Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 


Manufacturers of New 
Masonry Wall Unit 


masonry —color- 
ful, streamlined, scientific. Yet with 
price appeal to override competition. 
Site and proportion in direct line with 
modern architectural trends. Dimer 
sions strictly according to modu- 
Tar standards, All th 


at its peak point. 
Outstanding Opportunities 


are compact, self-contained, 

require no skilled labor. We supply complete 

‘equipment—cash or time. Hundreds of terri 

tories open. Tie in with Cavitex and ride the 

| tide of biggest building cycle in history. 
‘Write for full information at once. 


W. E. DUNN MFG. CO. 
410 W. 24th ST. HOLLAND, MICH. 


Big Catalog of Tricks, Novelties, Gad- 
Hobbies, Funmakers 
7500 Amazing Novelti 


gets, Jokers, 


CARBURETOR TOO RICH 


MAKES MOTORIST TOO POOR 
Car owners who are wasting money and 


Nomatie and aperatsn oa tr 
Drinclie: Basiy tale’ ta 8 fom 
SALESMEN WANTED! Big Prost 
aria a va rao 


‘Home owners, 
clubs. ‘cemeteries 
Pay good money for effi- 
Glent sharpening; get 
your share! 
WRITE NOW FOR FREE CATALOG 


THE FATE-ROOT-HEATH CO., Dept. 1-4, Plymouth, Ohio 


‘Tratn for these growing fielde 
AIR CONDITIONING 


HEATING 
REFRIGERATION 


Prepare for 
a substantial 
opportunity 
in industry 
or a business 
of your own 


In 6 to 24 months you can be equipped for a career in these 
fascinating fields. This 47-year-old, nonprofit technical 
school offers world-famous training programs, Experts 
from industry cooperate with faculty of specialists to keep 
courses geared to latest developments, Laboratories and 
shops are well-equipped. Specialized technical training is 
coupled with solid education in basic sciences and related 
arts. You pass step-by-step to certificates of "Refrigeration 
Serviceman” in 6 months—"Refrigeration and Heating 
Serviceman” 6 months later—and “Refrigeration, Heating 
and Air Condi 
months. 


Mi 


evaluated 
for advanced credit. Preparatory courses are also available, 


ary, Academic or Practical Training 


Faculty of 85 specialists, 1595 cure 
rently enrolled from 48 states and 23 
foreign countries Over 39,000 alum 

i. Terms open Jan., April, July, Oct. 


MILWAUKEE 


QCHOOL of ENGINEERING 


Technical Institute 
College of Electrical Engincering 


Write today for helpful 
Combination Catalog’ and 


ional Guidance 


1 

Rush free “Combination Catal and Occupational 

| GesdaateManeat’ "on the folloting courses 

| (Ghes eSéimonth coumeswMch nties_ you) 

iu, Coodioning Veting” "(9 Relation 

1 Fy BetFaeon Electritty 1 Welding 

1 Electrical Engineering (] Power Electronics 
Nese, 

1 

i} 

I 


Age. 
Address. 


Zone... ..State. 
DD Check if Worid Wir TY Veteran 
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| 


AUTO 
MECHANICS 


BODY-FENDER 
REPAIR 


DIESEL 
MECHANICS 


ELECTRICITY 


@ Select your future in any 
of the great fields listed at 
! Land a top-flight job 

ig money by acqui 


ing technical skill. If you are 
RADIO & eligible for military service, 
TELEVISION Prepare for a good rate, 
more security. 
REFRIG- It’s easier than you think, for 
ERATION CTI. trains you either at 
home in spare time, or in 
MECHANICAL our big resident shops, in 
DRAFTING just a few months. Over 
BUILDING 


12,000 graduates. One in 
starts a business. Be sure to 

CONSTRUCTION 

HIGH SCHOOL 


write for valuable free in- 
formation today! 

FOREMANSHIP 

FACTORY 


col 
MANAGEMENT 


RADES INST. 
1400 Greenleaf, 

Ghicoge 6 Ey Veteran £) Non-Vet 
Name. ce 
Address. 

City & State 


Medal Railroading is more fun 


than you imagine, and less 
expensive than you think! 


(© 250,000 people can't be wrong. They 
are having real fun with the ‘world's 
fastest growing hobby, Get this ploture= 
packed book that tells how simple it ts 
to start . . . and how surprisingly Uittle 
money is’ needed, 


Pully fMlustrated, this book tells how 


‘yar so 


for your copy of “Model 

‘well-known authority, 

MODEL RAILROADER MAGAZINE 
Dept. 1648—Milwaukee 3, Wis. 


HOME STUDY 


WATCHMAKING 
FREE Sample Lesson 


Famous Sweazey System shows how to master 
watchmaking . . . expertly, quickly, successfully 
aioe Ent {n, Your, own home. No previous expe 
Hence ineeded’ to learn one of the highest paid 

trades. Try it without obligation. 


G. |. APPROVED RESIDENT COURSES 
ip Watchmaking, Engraving. Jewelry Repair 


Diam: 
stoge setund at our moders, ful -peeredited resident 
School. Founded 1908. Write for FREE Ci 


CHICAGO SCHOOL OF WATCHMAKING 
1608 N. Milwaukee Avenue, Dept. 4120, Chicago 47, Ill. 
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POCKET SIZE TECHNICAL 
DATA BooKs $1. EACH 


LEFAX 


See 0 
for each 


Learn CARPENTRY 
BRICK LAYING 


MIDWEST SCHOOL OF 


BUILDING’ TRADES, De 


‘AND KEY 


Locksmithing **25y 


Now Made Easy! "i"count” 


smear gate 


EF] Maxe,moner..enow how to brea 
fata or ‘day for ts book 
FEE. comer with special ofter “ot 


rie 1 Feed 
Itereated in Gatting and ding 
y ebeck here. ) Dot! today 


BEERY SCHOOL OF HORSEMANS: 


Ban. Wills oft 
a Home Study Courses. Welle 
Dept. PSW today for Big 33 page SUCC FR 


Ka BUSINESS UNIVERSITY TY AND 
hbe TENSION SCHOOL 


} uANT FERNS wi 
A 


e 
E\ Hos alec ANRPLAME "4i327 
Revel ety with 
Sree 
so, 
ERECTO: World’s Greatest Construction Toy 
ag ATOR wei 
running these Erector Amusement Park models! With 


“ 85. 
Cc fai See Ses ce aoe 


Erector gives you girders of steel, 


Gilbert Hall of Science 
144 Erector Square, New Haven, Conn. 


i State. 
‘This offer good only in U. S.A. 
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TECHNICIANS 
WANTED 


| GAPS IN INDUSTRY MUST BE 
FILLED BY MEN TRAINED TO 
HIGH STANDARDS . . 

‘The man who really has the 
“know-how” will win the best 
rank and. position and the 
highest pay. 

“Engineering Opportunities 
lists "many specialized home 
tudy courtes written by world 
Authorities in  Aeronauti 

Civil, Mechanical, Mining, 
Petroleum, Structural, Elec 
trical, Radio, Television and 
Plastics, etc. Send today for 
7am" ive, cong, of, “Enalneer: 
Ing Opportunities” to Cana- 
dian Institute of Science ané 
Technology Limited, $10 Cen- 
tury Building, 412, 5th Street, 


iz LW. Washington, De 
Please forward free of cost or obli 
gotion of ony kind your 150.page handbook, # 
ENGINEERING OPPORTUNITIES”. 


eee 


Canadian enquiries: 263 Adelaide St. W., Toronto 1 


SHORTHAND in 


Weeks at Home 


PAINT STRIPING TOOL 


Works like a Fountain Pen 
Stripes with Paintinstead of Ink! 


BOT EAINT PEN” Paat 


rey arenas 
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Ball-Bearing SPEED WHEELS 


JUVENILE WHEns Patty 
ve rs 


Fa aes 


= meters. Prices $0.31" our’ plant, 


‘OWN TOY COMPANY 
1093 HOME AVENUE 


[[[[Be a DETECTIVE 


Very best. Hand 

Buy direct from 

Factory representative at lowest wholesale 

prices, and 0 Button Ai 
hromatic A 


OPPORTUNITIES AHEAD! 


TRAIN FOR A FUTURE IN 


DIESEL 


Prepare for the big earning power of Dicsal Trained 
Men, Start learning at home, in spare time, UEI's easy, 
practical training covers all’ phases of DIESEL engine 
Speration, fuel systems, auxiliary equipment, repairs 
and maintenance. Also new Scientific Auto Motor Tune- 
up. After home course, you come to Chicago. for 
actual practice ‘in UES modern shop "under “experi- 
fneed Instructors. GET "ALL THE FACTS ‘Fl 
WRITE TODAY’ 


disses UTILITIES ENGINEERING INSTITUTE 


2525 Sheffield Avenue, Dept. DM-8 ‘Chicago 14, itinois 


Oraw This Car 


Free! $255 Art Course! 


6 PRIZES! Ist: Complete $255 Art Course; 
‘2nd to 6th: Complete Artist's Drawing Sets. 


Here's your big chance, if you want to become 
a commercial artist, designer, or illustrator! 
An easy-to-try way to win FREE art training! 
Whether you win or not we send you our 
comments on your work, if your drawing 


shows promise! Trained illustrators, artists 
and cartoonists now making big money. Find 
out now if YOU have profitable art talent. 
You've nothing to lose—everything to gain. 
Start your drawing now. Mail it today. 


Amateurs ur students not anid <= t Se oe ee 
Naus'sey stear visa hgh Fenctof pos | ART INSTRUCTION, INC., Dept.12140 | 
Only: Om th tering. Ait drawings mst | 500 8. 4h St, Mineopol 13, Mion. { 

be received by 31, 1961, None returned. Please enter my attached drawing in your 

Winners notified ! “Draw A Car” contest. (PLEASE PRINT) ! 
Cte taditalltn, a. =| Nome ——*— | 
MINNEAPOLIS * KEW YORK + CHICAGO | Address —Phone. 1 
CHARTER MEMBER NATIONAL HOME STUDY counciL —f_Cily. Zone___County. 1 
| Stote. Occupation. 1 


$1752° PROFIT 


IN MY FIRST 


FIVE DAYS! 


With PRESTO, Science’s New 
Midget Miracle Fire Extinguisher 


© 5. Malious 


‘about size of a fashlight!) 

does job of bulky extinguishers that cost 4 
. are 8 times as heavy 

fires fast a5 3 cond. Fis in palm of 

Never corrodes. Guaranteed for 20 years 

Sells for only’ $3.98! 

owners of homes, cars, boats, 

nd to atures for re-sale 


Mopa._inc., » Montreal 1, 
P.8-(1f you want @ regular Presto to, we 
ara demonstrator, send 32°30. Money buck 


if you wish.) 


@ wonderful gift .. 
FOR PROJECTOR OWNERS 


WILD ANIMAL FILMS 


WILD LIFE FILMS CO., Dept. 12-PS 
6063 Sunset Blvd. ‘Hollywood, Calit. 


ERS: SiCeRP. 
ehtatee 
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can 
acquire 2 —— | 


NIGHTS AT HOME! 
LL.B. DEGREE 
LaSalle’s famous Law Lihrary—used a3 refer~ 
fence in many Law libraries and Law offices— 
has enabled thousands to master 
prisingly fast, in, 
ness and professional advancement, 

‘These 14 remarkable v “ompiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim= 
plified manner. 

‘You advance rapidly with this great library, 
plus special lectures furnished. We g 
step-by-step with personalized Probley 
od of instruction .. . you learn by doing—han- 
dling legal proble: by memorizing rules, 
nd for two FREE 48-page booklets, "Law 
‘Training for Leadership,” and “E 
answering questions about Law and 
to you, and telling how LaSalle Law graduates 
‘are witining rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 


417 S, Dearborn St, Dept. 12831 Chicago 5, ILL, 
fend me sour two FREE booklets deveribed. abore, 
without obieation 


inne eases ail 


treet 


athes 6a netonal with 
inquiries 
invited. 


ES; oes oe 
INVENTOR" 
1402-a de Youns Bhies, 680 
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NEW GRAVELY 


Snow Blower attach- 
ment for powerful 
5-Horsepower Gravely 
Tractor moves deep. dangerous snow 
swiftly and easily. 19 other 
attachments for every lawn, 
jen, field job. All-gear 
rive. reverse. Posteard 
rings complete story of 
‘Power vs, Drudgery. 
FREE! Write Today! s=-> 
GRAVELY MOTOR PLOW & CULTIVATOR CO. 
BOX 1284 DUNBAR, WEST VA. 


Watch Repairing Pays 
Te uiy~ Learn at home 


Free Literature Tells How 
Watchmakers in big demand. You train 
‘step-by-step under experts. You learn to 
take a watch apart—repair and put in 

fect working order. 10 easy lessons, 

fe furnish all tools, and a 15 jeweled 

watch. Practicemovement with first lesson. 

Turn spare time into cash— 

‘ perhaps a business of your 

own. A licensed ool. Stu- 

dents 18 to 65 have profited 

=" by our training. Low cost. 
Write Todoy far Allthe Focts—No Obligtion 


WATCH REPAIRING "5:25 


KETING LAS 
390 market stan san Francisco, Ca 


TR 


B.S. 
DEGREE IN 
27 MONTHS jabs. Low cost. Prep. courses. 
Founded 1884 sonalized instruction, Grads. 


WORLD-WIDE ful. Enter Jan., March, June, Sept. 
ENROLLMENT 5120 College Ave., Ang 


Wear a Form Fitting 
MILLER Trus 


fection and convents 


‘Wear the MILLER Truss and 
‘contult your physician before 
Seciding to Keep 
Write me today for FREE 
descriptive circular. Sent in’ plain, sealed envelope, 


FRED B. MILLER Manufacturer 
Dept. P.S., Hagerstown, Maryland. 


Protect That Expensive Gift! 


Whether it be a lathe, bicycle, shot gun, or fishing reel, protect that 
wonderful gift the year around from rust and wear with Marvel 
Mystery Oil dispensed with the Marvel Oil Rifle. 

The Marvel Oil Rifle—handy, 
economical, clean. Throws a 
needle-like stream of oil 15 ft. 
Easy to operate, gets in hard to 
oil places. 

Guaranteed! Only if Marvel 
Mystery Oil is used. 

Complete set—Oil Rifle with 
one pint can for Marvel Mystery 
Oil $3.50, 

‘Ask your dealer and get expert advice 


about the Marvel Oil Rifle or write 
for free information. Dept. 1/2 


EMEROL MANUFACTURING CO., INC. 
242 West 69th Street, New York 23, N. Y. 


Vb, Reader's Digest Agrees... 
sx JOHANNES GEM MORE 
BRILLIANT THAN A DIAMOND! 


Now Yours—Just a few dollars 


‘Wear «full carat of lashing, fiery Joban- 
See Sem, superdiy settee 4 kee noid 


FOR WOODWORKERS | 
HOBBYISTS | 
HOME OWNERS 
16 PAGE BOOK 


Ge: MANUAL 


riga inect-tory 
lig? known ean 8 


‘AND REFERENCE BOOK OF WOODS, 
(VENEERS, LEATHER, METAL, PLASTICS, ETC. 
This ta the biggeat, most complete manual 
fet published. "Sore. pew items on 


‘Adaition to, our por nd. tool 
Hous, uptioistery’ picture frame mocidibes 


ise, eee Bese 


IATERAATIONAL GEM GARFORATION 
York 7, Me Ye oe] 
“ Ney 


F BVE E [ atscer consranrine « son, Ine. DEFT, PS-12 H 
47 fast 135 5, New York SR 


Enclond tod of ro your “Ms 
FREE oo 
a ha. 


ee | 
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‘OLD TIMERS” Christmas! 


Rectings, ete. The biggest 
bc | ll | cs you've had fora dollar! At novelty counters 
Whe or onder direct. Get several: too. ee 
‘FISHLOVE INDUSTRIES, Dept. 1-13, 712 M. Franklla St, Chieage 10, Ul, 
@ eos = 
seiner | | mena reese | Leeeeareeee | | Learn Watch Repairing 


ating, dignified, and highly skilled trade that 
pays exceptionally well over more years of your 
life, Study in spare time in your own home or 
attend our resident school. School catalog sent 
Address Dept. B-61. 


1012 Franklin, Southeast, Grand Rapids 7, Mich, 


ison Tord 5288 


# DH WAR SURPLUS SS 


OPTICAL BARGAINS 


The Musical Saw 
The Glass-0-Phone 


Tf you can whistleor 
hum a tune, you ean 
hese Novelty 


ia 
fnstruments.' tow! The Musical Pitchfork 

REE literature.| Jazz-O-Nette, Flute-a-Phone 
MUSSEHL & WESTPHAL, Established 1921 
MArORT STREET, FT.ATKINSON. WISCONSIN 


$ FREE COURSE! BIG PROFITS! $ 


Flocks & Sandblasts 


BORN water 


OR ALCOHOL OR BOTH 
IN YOUR CAR! 


FOR ALL CARS, TRUCKS & TRACTORS 
The gasoline mileage of new high 
compression automobile engines 
can be increased up to 30% wi 
alcohol-water-gasoline fuels. (Say U.S. Agricultural 
Department scientists.) _ 
WRITE FOR FREE UTERATURE 
cresting — Descriptive 
GLAD YOU DID. 
NATIONAL AUTOMOTIVE 
RESEARCH CORPORATION, Dept. 06-12 | 
Venice, California 


amon fraser 


NSE Eacurona ave me Moltywoods Ea 
42 Porutar science 


TO THOSE WHO THINK LEARNING 
MUSIC IS HARD 


‘Just strike these notes and you're playing the begianing of the “Merry Widew” Waltz 
Look at the diagram. The 
rst note of the music is 
‘D.” Following the dotted 
line to the keyboard you'll 
find “D" is the white key 
between the two black keys 
near the middle of the key- 
board, Now read below 
how you can learn to play 
any instrument quickly 
and easily. 


C— COSTS JUST A FEW CENTS A BAY! Send now for big 36 page illustrated Free Booklet 


think: learn musi Is Bad Pet an 
fours of practicing sc bie method. ‘So 


‘The lessons come to you by mall 
af ae complete instructions: i 


Unmatched values in diamonds. Each diamond sold with a 
written iron-clad money back guarantee, nonds set in brand new mountings. 


BERMAN'S DIAMOND LOAN BANK DEPT. PS — BERMAN BLOG... BALTO. 1, MD. 


CASH — ROYALTIES 
FOR INVENTIONS 


(Potented and Potent Pending Only) 


Write for FREE book. No obligation 


U.S. INVENTION EXCHANGE 


239 HELLMAN BLDG. (Suite C) LOS ANGELES 13, CALIF. 
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@ Bushnell New 6 POWER 


OCULARS 
@® eaten, heat fe § Rover Coed Bw 
Tir secret eget Sie + 3", Wt. 5 Ox. ove 


2one Chrome, 1,000 and 1 vest 


1" Featheright Magnesium Model $54.50." 
(Gera Teas $400 er) 


GREATEST SAVING EVER OFFERED! 
U. 5. GOVT SURPLUS 


paRGAlN BOOK 


tunities, 
surroundings. 
'y. Registration in Lewis Na- 
tional Placement Sorvice FREE of extra cost. Send to- 
day for Free B00 
Course approved fer Veterans’ Treining 

LEWIS HOTEL TRAINING SCHOOL ae 

Room SK-2749 __Woshington 7, D. C. 


Ol EXPANSIVE BIT 


CUTS BETTER * COSTS LESS! Accurate, 
fast; cuts smooth holes in hard or 
soft’ wood. Chrome vanadium. stee! 
Dade, al chrome body; No, 250, 

251, %7-3", 

At ‘your dealer oF 


0, 
GUARANTEE! 
rite 


NEW AND FASCINATING FIELD 


sal men ond women— 


J. GA. S., Ines, Withoit 


ras FIRE sur 


THIS 


NO MONEY| 
TO PAY! 


‘WRITE TODAY FOR 
FREE BOOKLET 


AMERICAN TRADE SCHOOL / 5) 
2407-H McGee Kansas Ci 


Ad PoruLaR science 


Easily located with new Light- 
weight M-Scope Detector. Su- 
perior performance, lowest 
price, monthly payment plan. 
FISHER RESEARCH LAB., INC. 
PALO ALTO CALIF. 


WATER VAPOR INJECTION! “icctsor'ea 


TRIAL OFFER sities‘ wonev nerunono. 


EG AUR SERVICE, Inc, 7580 Venea Bid, Los Angeles 15, Col 


GET THE WORLD’S GREATEST 


FISTULA) panio « TELEVISION 


FREE BOOK—Explains Causes, 
Effects and Treatment 


ALLIED’S 


212-PAGE GUIDE 


Sufferers from Fistula, Piles and other rectal | MCMATT SALI 
and colon troubles should write for a new 164- 
page FREE BOOK on these ailments. Fully illus- | BL IUUIDR ANG 
trated with charts and X-ray pictures. Write 
today—McCleary Clinic and Hospital, 1271 Elms | (subthMastlS) 
Bivd., Excelsior Springs, Mo. 


JEWEL 
FRE CATALC 


“= EVERYTHING 
IN RADIO AND TV 


Save money on every purchase 
you make from the world’s 
largest, radio supply house! 
Send for ALLIED's 212 

1951 Catalog packe 
everything in Radio and Te 
vision. Widest selections of 
home radios, TV equipment 
phono-radios, Amateur equi 


BIG PROFITS showing amazing Luminous 


7 Specialtien—house numbers, pictaren, plastic hor: 
sites, relietgon and noreery obleciaabtrays,key- | tment, PA. systems, Hi- 
Sein sight, Wht wares "AT ONCE for FICEE earn Hey iiaeke egseer recaers: 
on oi for test equipment, builders’ ki 
Lesa) he, Dap, Reno RY plus thousands of parts, tubes, —gyitders 
tools, books and diagrams. pastes 
more for your money—send | Amateurs 


today for your FREE 1951 
ALLIED Radio and TV Catalog! 


Get Radio's Leading Buying G 
LLIED RADIO 


ALLIED RADIO CORI 
833 W. Jackson Blvd., Chicago 7, II. 


obligation. Simply address 


ARTOONISTS’ EXCHANGE 
Dept. 1912-A Pleasant Hill, Ohio 


BLOOD pREssune GAUGE 


(OD Rush FREE 212-Page ALLIED Catalog 


Name... 


Address. 


JOY SPECIALTY < company 

seieseihe na Seaerimemt 

2320 Ww. Nubberd St 32, a. 
Detells om request. (Dealers Wanted) 


tts 
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5 YEAR WRITTEN GUARANTEE wilt: 


learn A Trade NOW! BR\T-JEWEL WRIST 
P R A C T I C A L ORIGINAL PRICE $59 WATE 


INCABLOC— 


SHOP TRAINING! Speer 


ts ‘Sweep second 
Rapes Assit." Taparicd 

In Our Chicago Shops Se ee od caine "Watches 
CI AUTO MECHANICS ~=() WELDING—ARC and GAS 
(DIESEL MECHANICS [") MACHINIST ntional perches, Don't delay! ‘Order 
[REFRIGERATION PIANO TUNING Fe west 
[7] BODY-FENDER: omy Si in 5 days if not 

Above Approved For G. 1.’s ond Civilions for 

One of America’s Leading Practical Schools fa pa 

P Floors of Fully Equipped 3h 

‘Over 50,000 Successful 

Expert Individual” Instruction 


Also the following Home Study Courses 
Coptastic (REFRIGERATION Ci pieset 
m= SCALL IN PERSON OR MAIL THIS AD TOm = 


GREER SHOP TRAINING 
(Desk GE) 460 South State St. Chicage 5, Ml 


without obligation free information regs 
Checked abover (Specity. whether you “are 


Age 


It’s simple to dress up your basin with thi 
vanity hamper ledge. “*Trim-It-Yourself” with SPARTAN SCHOOL (OF APRON AUTICS 
CiromTaiM aluminum and stainless mouldings. 

Send 10¢ for Bathroom Plan and 16 page 
full-color, project- packed,home- modernizing MAIL ORDERS—Postage Prepaid—Money Back Guaranteo 
booklet, "ittet Iaeaee NEW—Imported Prism BINOCULARS 

CuromTaim is easy to ap- includes LEATHER CASE ond FED. TAX 
ply, easy to buy...in shapes 
to fit any material, Insist on 
genuine Cuxowrnis, in the 
Rep-striped jackets. 


pocket, woman's purse. Pow- 
erful—has 360 ft. field 
}000 yards. Finest 
ity achromatic 
lenses give brilliont, 


Grand 


ful Xmas Gift 
sr om 95 


Universal Enterprises, 946 S. Main, Los Angeles, Cal. 
Wa Pay Teses, Inrarance, Postage. Cali, residents edd 3% Sales tas 


295 Fifth Avenue, New York 16, N. ¥. 
10¢ for Bathroom Plon end "Trim 


AG PorutaR sciENcE 


BRAND NEW SURPLUS {) 85% DISCOUNT 


Porabie ry PANT EXTENSION CORD 
mT | erm 10) 40, 1. emry 


Wee meine 


Sie $198.50 


Ee rea. Money back guarantee, Send check or M.O. 
e A & K EQUIPMENT & "SUPPLY CO., Dept. 55, Burlington, Wis. 


AUTOMOBILE VACUUM CLEANER 


us POWER-PAK Automobile Vacuum Cleaner is now av 
‘at a new LOW LOW price of $5.98, complete. Similar type of cleaners 
are currently selling for as high as $19.00, Easily installed in 
your car or truck or wherever you have air suction, Complete 
instruction sheet comes with every unit. Cleans with a power- 
ful suction similar to the house vacuum, Set includes: VAC- 
UUM, DUST BAG, 12 FEET OF NON. 

SARY FITTINGS. Wi 

Seats, Upholst: 


ar, safely and 
nd’ your order 


Complete 


home. in 
‘Baul seni BoGkS AND Mek 


McCARRIE SCHOOL of Mechanical Dentistry 
207 N. Broad Street Dept. 905 Philadelphia, Pa._| 


(Fy/ TrainedArtistsareCapableofEarning VETERANS! WSA Under 


2 Boea Wee Fitee BOOK Att 
_.575, $85 and MORE a WEEK! $ fully describes ‘course 


WASHINGTON SCHOOL OF ART, 
Studio 1312-W, Washington 5, D. 
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CHOREMasTER 


One Wheel Garden Tractor 


A 

Cultivation is easier, faster with the 
Choremaster. Pays for itself with greater 
yield. Grow more by planting closer rows. 
Turns easily at row end—cultivates fully 
grown crops, between the rows. Other 
attachments .”.. grass and weed mowers, 
snow plow, cart, sprayer, saw, etc., make 
it an all-season work saver. Write for 
dealer’s name and literature. 


IR Division 


The Lodge & Slupley Co., 816-12 Evans St., Cin. 4, O. 


IFOAM RUBBER 


MEM, EXPERIMENTERS } 


ees 
FREE BOOK === 
‘WLW. SCHOOL OF TAXIDERMY, 2572 Elwood Bidg., Omaha 2, Heb. 


AB rorutar sciENce 


SENSATIONAL DEVICE 
NEW! ixastes anvone 1 TEST 


RIGHT AT HOME 


SAVE up to $15.00 On Glasses 


JAKE BIG MONEY QUICK 
FREE SAMPLE KIT! 


Ce =. 


constr 


Chicago 20 


$600 BUILDS 4 ROOMS & BATH! 


WHY PAY RENT? a dn 


BOOKS PUBLISHING CO. S5¥)%5; 


New Yor 


FORCED-AIR 


SRSeLF AND SAVE 


INSTALL 1 
3 


McLARTY SYSTEMS 
= E2607 DICKMAN RO.“BATTLE-CREEK MICH 


LEARN sid CUTTING 2 ro ecacen 


The steady dependable trade of Meat Cutting caught 
easily in 8 short weeks. You LEARN BY DOING 
under actual meat market conditions in big modera 
school at Toledo. 

For beginners or men with experience. Get a profit: 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. A complete retail’ meat education. National 
School established over 25 years. Get National 
ing NOW. Pay your tuition in easy weekly payments 


=feMath. GISELE 


‘OR MONEY REFUNDED 
AUTOMATIC IN FULL 

GAS INJECTOR Use Remarr 50 days at our risk. Must save} 

you substantial gas. give quicker starts, 

Taster” pick-ups, ‘more power, better, car| 

formance, or Telurn for. full refund. 

VES MANY. S83 A. YEAR. One Fleet 


power under full throt- 
tie." Order today. Give 
car make. model, year 
No, of cylinders. 


- eleon work, BIG PAY—$1.50 to $2.00 an 

fart. Our 12%; week Job- Course give 

ing in Glass Blowing, Neon Tube Bending, Color Gossing, 
FREE FOLDER exploins. Wire tedey. 


G.I. APPROVED ACME NEON INSTITUTE, Dept. P-2 


Chicago 12, 


We fur Be independent, be your Own BOSS OF pave 
plies. Learnat homeo the way to a igh’ pay Job with experience 
APPROVED " gained in your own sh 
demand, h . TASOPE TRAINING and TASOPE EQUIP- 
tart your wide recognition 


today. No obligation. 
THE AURORA SCHOOL OF PHOTO-ENGRAVING, DEPT, 5-12 TASOPE BLOG., AURORA, MO. 
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Don't Envy The 
PLUMBER: Be One 
Make $15 to $50 aDay 


will tell you 
fit. WINTER 
an¢ ber is busy at 
op wages, No. skilled Plumber is ever 
ut OF 8 Job, is oppor 


items sent postpaid—No COD’s 


AIRCRAFT COMPONENTS, INC. 
© 1140 Woodiana Avenue Benton Harbor, Michigan 


YOU NEED A DIPLOMA 


slo get a better job or more rapid 
promotions! C.TI. guided study 
ethed “helps you carn “yours fn 
Ronths. Equals resident work 
Saves time. Texts supplied. College 


a plumbing school 
\d-operated by plumbers 


BE A PLUMBER szweens 


Learn With Tools—Not Books 


Own Your Own 
BUSINESS 


than trata, rep. Credit for work elsewhere 

ing and a kit of sy terms. Write for valuable 

tools. reading. free booklet today! 

JOURNEYMAN 7,000 Successful Plumbers | COMMERCIAL TRADES INSTITUTE 

Gets Good emend This Scheel 1400 Greenleaf Ave. Dept. HI-12 Chicago 26 
Salary This system has mace more than 


IT’S FUN LEARNING A LANGUAGE 


BY LIRGUAPHONE | 


Master Plumbers | 7.000' plumbers, Investigate our 
Bast performatice, 1f you like to 
work’ with tools this fs your op. 

‘Plumber {1 


d only 


LINGUAPHONE INSTITUTE 
147-W Rodi City New York 20, N. Y. 


a Start a NEW BUSINESS! 


oF Add to your prevent 
Repair Busine 


UNIVERSAL PLUMBING ‘SCHOOL 
oot IVE os. 


7 a 
COMPRESSION VIBRATOR SHARPEN DULL PIPE WRENCHES 
vearers Inverters SEU e ive 


‘gins, Used on Neon Lights, ete. 
4 Write for Information 
4. ©. MOORE INDUSTRIES 


bien’ oda 


gente 


SE WEG 1.25 


t \ INDEPENDENT IRON WORKS 
2416 East 23rd Street, Dept. C 


Angeles 58, Calif, 


RHINESTONE DIAL WATCH 
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Personal 


To Women With 
Nagging Backache 


‘As we got olde over-exertion, exees- 
sive smoking oF exposure to cold sometimes slows down 
Kidney function, This may lead many folks to. complain 

ing backache, loss of pep and energy, headaches 

find dizziness. Gettiog up nights or frequent passages 

‘enult. from minor bladder. irritations due to cold, 
dampness or dietary indiscretions, 

it your. discomforts are dve to these causes, don't wait, 
try Doan's Pills, mild diuretic. Used successfully by 
milllions for over 60 years. While. these symptoms ‘may 
amazing bow many times 

re happy relief —help the 15 miles of kidney | 
tuber and filterw Rush out waste, Get Doan’s Pills today! | 
| 


‘A “GOOD HAND” HELPS YOU SUCCEED! 


ing tO) MMI SEOOK. of FENMANHIP 


MEW YORK INSTITUTE OF PHOTOGRAPHY 


Wate aurea 


\ How to ‘Make Money with 
ee 


‘should have, It is free; 0 EREe 
jon. Simply address |_ BOOK, 


JARTOONISTS” EXCHANGE 
Dept. 1912-D, Pleasant Hill, Ohio 


@ FANS! FANS'? 


ALL TYPES — ALL SIZES 


“Sénd 100 for Mtustrated catalogue 


EDWARDS BROS. ESTAB. 20 YEARS 


WESTERN APPLIANCE CO.. INC. 
‘3630 Grand River ave., Debt. FrOciroitS, Mien. 


METALIZIN 


BABY SHOES, 
AT HOME IN 
SPARE TIME 


about amazing money 
feaklng Warser & 


offer of 
COMPLETE | 
| MONEY 
MAKING| 
FUN | 


wi Viti F 


Ray Beandell, Mer. Warner Electric Co.. 


zon __sraTe 


"TOOK IN $217 
FIRST 10 DAYS” 


Some Make More, 
Some Less 

We Help You 
to Start Your Own 
All-Year Business, 
Make Big Money! 


With our easily operated, highly 
efficient wall washer, Chas. Stelle 


eks."” And 


EC. 
1 made $400 gross in two 
aster and 


bo wonder—ihis machine washes walle 6 tim 
better than by hand, 


YOUR MONEY-MAKING OPPORTUNITY 


tol p22 Ors en to. gp soto, this progable busine 
{incre "everywhere home" ofices. school, 
i in mostly prot, for 
re's no need to rent & Sop 

St office. Operate Sour usiness trom your home: 


Taber’ wrote, 


a £& © 


VON SCHRADER MFG. CO., W67 PL., Racine, Wi: 
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REPAIR ALL ELECTRICAL APPLIANCES 
and UTILITIES 


UTILITY TESTER 
precise instrument for testi 
ALL electrical circuits end opplie 
meet, such of Ranges, Reftigers 


BBs eesures A ond uc. 


Wages, A.C. ond 
yates © Meosures current 


QM APPROVAL—Send no 
‘anything on delivery. Tr 
remit $13. 
rnecenary. 


SUPERIOR ELECTRONIC CO., INC. 
‘A-6 * 227 FULTON ST. « NEW YORK 7, N. 


LASTICS 


LEARN 
AT HOME 


INTERSTATE TRAINING SERVICE 
Schoo! of Plosties 
PORTLAND 13, OREGON 


ENGINEERING 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL "ond RABION ENGINEERING’ (includ q 
Hundreds of young men are earning en 
{a this reeounleed Institution euch year 
Mont New termss: start a 
mailor part of their collage txven 
‘Low tultion. Competent instruction. Thorough, intense, 
few phyaten lab snd modernized wind tonnel, Individuals 
BSG Btu sahantesns ene Sonne: ald 
‘Approved for Veterans, Engineering preparatory courses 
Bixee Mart Sa September” aa couse Yor ce 
catalor and full information Enroll naw.) “oF Tee 


_———— —- SEND couPON Topay-—————. 


INDIANA TECHNICAL COLLEGE | 


i 
| 6120.6 Westingon Bovieverd | 
1 


DEGREE IN 
27 MONTHS 


| Saberthet 
SA cal hema eK i 

| adhe a nee = 8 8 ec 
wonauticel, C) Chemical, [ Civil, 1 
ical, C) Mechanical, () Radio-Television. 1 
| 

| 


Oo ier 


| 
1 Nom 
| Adres 


| Became ems 
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PARTS 
FOR 
‘At A Savings. 


MILITARY TRUCK 


New FREE Catal 


JEEP TOPS and SIDE CURT 


Fits ait iritary seeps. 
Seto waverorect S. 


“Atle i 2 Inches 

incenes betneer ‘chee! mounting Bingen. Sta, width 

With Single Wheels $59.50 With Dual Wheels $6 
Hundreds of Other Truck & Jeep Per 


me NT D AUTO DARTS (Onn 


1901 TROOST-GRI8OO- KANSAS CITY, MO, 


LOCATE URANIUM 


ALCO Gelger counters are 
used for locating deposits of 
radioactive ores, All models 


SK 


light weight but ruggedly 
built for field use. Very sen- 
sitive, Write Dept. P3 for 
details and prices. 


‘ALCO MFG. CO., OMAHA 3, NEE 


s Management, Circulation, ete., 
required by the Act of Congress of Aujust 24, 1012, as 
amended by the Acts of March 3, 1933, and July 2, 1946 
(Tite 39, "United States Code, Section 233) of Popular 
Science Monthly, published monthly at New York, N, Y., 
for October 1, 1890. 


hes and addresses of the publisher, editor, man- 
rer are Publisher, Popular 

New York 

ie, New 


| Editors, Fred . Newman and 
‘Avenue, New York 10,.N. 


Volta Torrey, 
nifrey Hammond, 358 Fourth ‘Avenue, 


Business Mata 
New York 10, 3 
2. ‘The owners are: Popular Science Publishing Com- 
Inc., 853 Fourth Avenue, New York 10, N, Y.; Stock- 
Roiders of Popular Science Publishing Company, Inc; Man- 
sell and Company, 45 Wall St. New York 5, N. X.; Oliver B. 
sapen, Capeswold, Bedford Village, N. Y.; Noreen S. Capen. 
Capeswoid, Bedford Village, N. ¥.; Robert Cade Wilson, 689 
Springfield’ Avenue, Summit, "N.'J.; Ada B, Wilson, 683 
Marguerite N ‘Cole, 

i Kay 


Irma 'V,_Hammond, 
Helen B. Glennon, 65 


n bondholders, mortagees and other security 
or holding I percent or more of the total 
amount of bonds, mortgages or other securities are: none. 
4. Paragraphs’2 and 9 include, in cases where the stock- 
holder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the 
Same of the person or corporation for whom such trustee i 
Acting; also the statements in the two paragraphs show the 
affiant’s full knowledge and belief as to the circumstances 
and conditions under which stockholders and security hold- 
ers who do not appear upon the books of the company as 
trustees, hold stock and securities in a capacity other than 
that of a bona fide owner. 
(Signed) Godfrey Hammond, Publisher 


ings Co. Ciks & Register. Commission 


‘March 30, 1952. (Seal). 


PAINT, ENAMEL 

LACQUER: 

GLUE, PASTE 

© Olt & CHEMICALS 
Ideal for 

Workshop use Household, 

and Hobbyists 


17 MAKE YOUR OWN 

we RUBBER MOLDS 
MO EXPERIENCE 
GREAT PROFITS 


WRITE TODAY FOR 
NEW. FREE CATALOG 


pture Trubs Eas 


Advanced method has healed thousands. 


Ne 


Tint INEXPENSIVE 
Information and ts 

‘SMITH MAN 
e510 1093 ts, 
ELECTRIC SHEAR SHARPENER 
000 Sold—it Must Be Good! 


$9.75 


DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 300 gal. 30° 


high, u: % to % HP 
Bett Sesion, 5658 
Study HYPNOTISM! 


1's FASCINATING! 
‘ALMOST, UNBELIEVABLE! 


| help."you tenin 
‘velop. 


EA RN MORE in 
= DRAFTING 


OPPORTUNITIES 


EMPLOYMENT 
and PROMOTION 


Ay 


jilere 1am at ‘work making good money as a draften 


ra 20 Tech for that 
Trial Di 
ng in spar 

because’ the lr 
And. 
machines. 


project, 
wit 
tion 
vancing ta Nishinay 


LEARN IN SPARE TIME—AT HOME! 


(or of the College in Chicago) 


yed ‘over 40" y 


_IREE INFORMATION — SEND COUPON 


Fo prove to you how easy It ts to | 
Braking’ at home’ dy ‘the cha °, 


WHILE THEY LAST! 
23 PIECE SOCKET SET 
EXCEPTIONAL BARGAIN 


uy oparehase of over 200,000 wrenches as unurad U. 8 


Set consists of 23 tools 
Weight 10 pounds. This is w 
- 


“SEND CHECK OR MONEY ORDER—NO €.0. 
PRICES F.0.8. FRESNO, CALIF. 


ARMY SURPLUS SALES 
DEP'T 1121820 TULARE ST., FRESNO, CALIF 
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WANT TO 


SAVE GAS ? 


BE PREPARED IF RATIONING RETURNS 
MILLION 
NOW IN USE 


THE AMAZING 


FLOW 
IN YOUR CAR | NEEDIE 
TEST FOR 


MORE MILEAGE “FASTER PICK-UP 


gain more power, sp 
and better performance from your car. This 
nbination manual-catalog also introduces 
ny new and ingenious economy products 


AIR-CONDITIONING 
REFRIGERATION 


HOME STUDY COURSE 


‘Teaches Ale Conditioning and Ref 


ation... the feld of 
{here wath a ture. Ot tn 


‘the fond Moor. Hes 
‘tc, all need. andre in 
be 


CONDITIONING & REFRIG 
$,410-112-418 6. 


7,000,000 MEN WANTED IN 


TELEVISION 


mand NOW fer high-paying you for 
‘our FCC licensal Better pay! Don't wait another day. Send For 
free TV Catalog, Semple Lesson, and details on FREE 


TRAINING 
ASSOCIATION 
Dept. 1512 
972 BROAD ST. 

NEWARK 1, N. J 


Name. 


Adress 
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cee AAU PENG 


(jena, and Mousproof rugs and uphostey 
“in the home,’” Patentet \ 


ate repeat customers. Easy to. learn, 

oar ‘established. Easy terms. Send to- 
yy for Free Bookiet—Full details. 

Dereclecn Co., 0-180 Doracleon Bldg., Deerfield, Ill 


You can bulld, using our practical 


t 


183 SETS OF PLANS 
VALUABLE INFORMATION. uot osi0 0 MSNUuvtar iss. 


y BIG MONEY FOR YOU 


Selling Mechanical Trades 


BOMB “HOIST 


a amas 


2) 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses, that gouge 
apres, beavily on hins and ‘spine—enlarge 
Spening—tal to hold rupture? You need the Cluthe. 
leg-straps or cutting belts, Automatic adjustable 
pad holds at real opening—foliows every body move- 
ment with instant increased support in case of strain. 
Cannot slip whether at work or play. Light. Water- 
proof. Can be worn in bath, Send for amazing FREE 
k, “Advice To Ruptured,” and details of liberal 
truthful 60-day trial offer. Also endorsements from 
grateful users in your neighborhood. Write 


CLUTHE SONS, Dept. 14, Bloomfield, New Jersey 


your 


Auto Spark Intensifier 
Gets ROCKET Performance 


wv MORE POWER ¥ MORE SPEED 
BETTER MILEAGE & PERFORMANCE 


‘The ELECTRONIC SPARK INTENSIFIER ts an 
‘ficients selentisliy developed automotive: de 


meshes Bie 


ELECTRONIC DEVELOPMENT COMPANY 
Dept. A-12, 3738 Confeld St., Los Angeles 34, Calif. 


MONEY IN HAMSTERS 


wonder animals 


ILLUSTRATED COMIC 
BOOKLETS 


ent’ prepaid. for $1-in 
sealed wrapper. No C.0. 
. 2079, Box 520, G:P.0., NY.C. 


“a 10\5x4. G-ply Tire 
Laake aire Siscninet” wreei | 
ji vd in tw 


Apinae tne Co, 98 Mona, 


END TROUB LE 
\RE AMAT NG.” REGULATOR 
Zee 
ee. 


Ww AMAZING "tw" REGULATOR 


GREATEST ADVANCEMENT IN AUTO JONTTION 
IN ATER. 


100,000 MILE HONEY BACK 


SCIENTIFIC ELECTRIC CO 0 BOx K2t2 SY Cenungs owe 


Don’t Neglect Slipping 


FALSE TEETH 


Do false teeth drop, slip or wobble when you talk, 
eat, laugh or sneeze? Don't be annoyed and emi 
rassed by such handicaps. FASTEETH, 
(non-acid) powder to sprinkle on your plat 
false teeth more firmly set. Gives confident 
security and added comfort. No gummy, go 
taste or feeling. Get FASTEETH today at ai 


seal Sa ag bs 
EMERAL SALVAGE COMPANY 
2022 Eau, Best SY, omens Cy Mo. 
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Earn Sig Money _ Srorns 

‘AMAZING NYLONS 

RUNS ano SNAGS 
Regardless of Cause! 


‘The world’s ONLY complete, nationally advertised nylon hosiery line 
actually guaranteed against runs, snags or excessive wear, REGARD- 
LESS OF CAUSE! It's amazing, but true! No matter what' the caus 

hard use or deliberate abuse—Kendex nylons are replaced FREE if 
they run, snag or become unfit for wear within entire guarantee period! 
Every weight from sheerest 15 denier to heavy 70 denier—all gauges 
up to luxury 60 gauge—all sizes, lengths, popular shades, fancy heels, 
black seams—full fashioned and’ seamless. Nothing is missing to make 
sure every woman is pleased, In spite of the amazing guarantee, retail 
postage prepaid prices are no higher than comparable quality national 
brands, Should free replacement be necessary, actual cost is cut in half! 
How could any woman possibly resist saving money and solving her 
hosiery problems? NOT SOLD IN STORES. Men and women wanted 
NOW, spare or full time, to write orders and earn big money. YOU can Pi car ype, 
get orders even if you never sold a thing in your life RE Guaratoed by > 


Good Housekee; 
St sree WISH 


MEN'S HOSE LINGERIE 
GUARANTEED 1 YEAR HOUSECOATS = ROBES 


Kendex gives you FOUR com- | Full line of lingerie, housecoats NATIONALLY 
plete lines, including sensation- | and robes. Materials used in- 

al men's hosiery line actually | iude nylon crepe, nylon run- ADVERTISED 
Kny' pair not giving satisfac. | Proof trloot, multiflament F8Y-| yssaex nan adver 

Zany Pale not Flying satisfac” | on crepe, rayon tricot, rayon | Render bes advert 

‘eplaced FREE without ques. | satin, ete. Nothing is lacking. | ning Post, Ladies’ 

tion. All styles, patterns, col- | Every garment at prices that E 

ors, yarns (including nylon) at | defy competition and make 

lowest prices that mean steady | women eager to order. Kendex 

income for you52 weeks a year. | values sell themselves, ie responsible national organization 


FREE SAMPLE MATERIALS AND MONEY-MAKING OUTFITS 


Man or woman—young or old. YOU can easily earn steady income. spare or full time. No money of experience needed, 
We supply EVERYTHING free and set you up in business at OUR expense. Nothing to buy or deliver. Write orders, 
collect. Big advance pay plus huge cash bonus that increases your earnings up to 40% Your name and 
card will bring you sample materiais—samples of lingerie, hose, robe materials: ‘self 
COLOR tilustrations: 26-page sales manual showing You easy steps to success: color e 
ive away free: special plan to have others sell for you, et 


faking money the minute You Fecelve the complete outlite 
YOUR COST ONE CENT! 


SEND NO MONEY. Pay nothing now or later. No obligation, 
Not even a promise to return outfits, Simply write your name 
and address ‘on a penny posteard and mail to ts, We'll imme 
diately rush you everything you need FREE and postage pre- 
paid. WRITE TODAY! 


N + BABYLON 749, N. Y. 


KENDEX CORPORATIO 
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Panter: maT a San reves 3. Bult 
“$1.00, Mag. 2385, 
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(OME Craft. Course Series, 
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Pa. 
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‘while bun 4 
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0. Box 38, 
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$124.50 WEEKLY Guaranteed’ At 
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Site Sam Anions. Foras 

DRAW Beautiful human Geures 30 1 
Srotit Studfos: 1908 Maple. Cas bs 


ome. 
‘Synat 


‘MM PROJECTORS. 150-W._#1 

Qdaranteed Boose Box 87. hate oe 
‘PRECISION Double Head 

ge Nigh Gare. Quustanding Bargain Only 

Seine Wenat's, Troy. New Hampshire 


deal Christmas _Girtat 
witeEaP Ee 2829-P Dixie, Hamiiton. 


‘CHRISTMAS Gifts, 
terials, Car! 


aif of Beat: 


em 
Heh’ Minerals And Gems, 1960-8" abbot 
St, San Diego 7, Calif, a 


yor Makes My 


Hapby IG 150 pares invtrae- 
Bestia Binsties, Box 18i2. Salt 


‘ALUMINUM Prod 
pee, ez 
Fookiyn 22. New 
"FREE Folder Showing 
mas Gitte Write. Hall 
MEN'S Neckties 3 for 


pee 

oops See 

Paes 
ea 


(am. Bae 
POUND. Brel 
pf So Pe 
BEs.Gai fa 
ge I! Pe 
| Tittnots. 


MEN'S Belts initialed Buckles 
Suny, Be Dumont ave. Brooke i, Rica 


pa 
‘Sonelion leben 


SEW Melrose Street Boston Te 


reste aie nore to ia fort ‘Share 
or fale “imple 


FOR free descriptive literature on alco- 
hol-water injection for eure-—trueks—trac- 
"Webster, New York. 


ee urate sehen eons 
‘riees!" Economy secfetal Inge 


dureaious fore 
Blas! Plus Cal Gusto 
Photographs, 


'PENSCOPE. ¢ Power. Foceet Telescope. | Whotena 
outs Sete. tracers sons | i j 
erate evar, coon | nese ee 


pity ‘Ave. 
iy Hehe Ave. "Balie 10a New 

Sel Swiss Musical 
‘Shares Kit s3.50 Postpaid’ Tre endous, 


au 


uSILENCE Overhead-valves, attachments 
‘00. ‘Derderian. Box S42, 


inaston. Virginie 


SON ATER inieioa” Rip Soea.tore 


‘Beonomy-Afethods! Pree iHlustrated.infor- 
Huon, Neher Indutrie, ta Vernet, Gali 

GEROOY. REM caE-peD and power 
‘Buick, Same day service from World's 


It Rheumatism! How to At 
Bont ‘Suter at send Now, ‘Hod Aare: 
fey (5) Allesaals, Nes " 
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SPEED Equipment “Xmas Gift Specials” 
Chrome. Exhaust hones $1.85 


Midget Car bareains. 
Fectory. “Athens “On. 


WORTH-Chasteen's Automobile 
story Ber aie seston ‘published! 


ew rnate: 


1.50 Wi 
orihsChastees, $14-PS) ne ora iss 
slow. Kansas 


YY send” postearg coda 
626 West Bighth. Lot 


He B,, Myers, & Associates 
Mulberry St. Toledo 8 Obie. 


eae eae 
aS she Saas eae | Saat eee EN 

Sat SP | ieee Some 
— 


SOUPING The stock Engine, Exiins 


Hos, Bodies. 

Tips shows easy ways to Dalla speed 

iuipment. Superchargers. Dual Manifolds, 

Han" Canipresson Heads, ‘Dual Mutiers, 
‘Water injectors. Eco: 


‘Almquist Boginee ary 
leaps eager Do 


10950 INDIANAPOLIS Race Official Year 
‘clyre than 


ook er. New, larger, Wetter 
ever. ‘tia 00 photos: “Articles "by 
famous authorities, ‘Pechnloal satormation. 


Los Abgeles 


AUTOMOTIVE collectors, 
hobbyists: Now, for the Brat tite. «new 
ed growing han-prosit organization pro- 
Hise eld trainee ear into | Pe 
w eeineering papers. shop. manual 

dloniy photos. data’ books, {ree magazines 
rite today. and get on tree mauling list 
‘Auto. anaes bela. 


NEW) Ti 


Enlector ready” to stall $100 


Vaporhir “Box au38" Rannas che 


yar mat ore — included 


et ‘(ea 
eineeig, Miltord. 692. Pendtay ivan 
FLOYD. Ciymer's ew antique automo- 


Spring riven automobiles fustrated. de- 
Seribed. 1600 American automobiles named. 
Eatest. Hest largest 

Book e 
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FROM, Speedway to Roadw 
prorea “hiveseed hb 


heads. mantlolds "now 


63 
JUST Oat! Get iarrest auto 


ant gS ar Ea 
ge See REE Te 


DOUBLESEAL fnsilates Under Sectional 


‘accessory | 
in world. Over 15,000 
‘Rececsories. hie 


‘AVIATION 


PROPELLERS er Sie Bae 
Gee neta 
Eater 


PROPELLERS. blnnapuppii Tor 
sleds. suow sighs air = vail a 
Bitkaacwells Box boig. Pee Worth: 


SupruiEs 
TEQCEMENT 


Rowe Reneil: Engraves all Metals 
as Mie. 10sht-0" Sbringhela 


=| ‘amounts, 
Eoulea Ma, 

YREE—Send for New Catalog Bargainn 
fp We a, Generators, Surplus 
Egulpment, Or. Bulla Your Own and Save 

‘Minnenpol 


inMOTOR Winders. tree bulletina, Wind- 


uernead Bost pealases Under land testing ‘equipment, Motor Indus- 
2, 4360 Shenandoah. St, Louis Io" Mo Quincy, Tntnots 
‘BRUSH Piatite Qutfta coonect to « bat 7 
igor he aat'gt Gag eSgina Pigs far | ¢ WELDING, SOLDERING, PLATING 
Udine “Gunmetal Go. Avenue kK: ‘SET up your own 
Seu “linet business. "Gulia Your 


'T automobi 

f Bree “information, 
ines: finadate tines 
3 AUTO TRAILERS 


| BOTD your own trailer! Plans for ail 
kinds. Tostrated catalog 10e, Jim Dandy. 
Hass8, Wausau. Wisconsta. 


ig_ehromiam from 


‘Rarke ‘Indus: 


MOTORCYCLES: 
BICYCLES, SUPPLIES 

MOTORCYCLE pistons, 
ged. Harley, Indiad, Henderson List and 
Wings 1 ‘Ballak. G11 North th, St. 


MOTORCYCLE Maguaine — Worldvide 
Coverage. Yearly Subseripticn $1.00. Sam= 
ble ise: Motoreyele News, s424"H Sawyer, 
Ghicaxo 2 

ARMY motoreycle $25, Speedbike motor 
bike #15; Motoscoot’ $30, ‘Three wheeled 
Cushonan $35. He 


‘tad Zoe for catalogse 


fail order ony. 
Simber Thirty-eight. Just out. sing these 
and hundreds of other bargaine in hew and 


sed) mldget. ears. -motorseooters.  home= 
uilders ‘parts. plans. transmiseions.en- 
dines: wa surplus. etc, ‘ase by First Class 

i), Midget Motors Directory. athens. ©. 


iG. Rectifiers 
and Chipped uss 
hn “Sprinkle, Vos 


RADIATOR Repairing Books, Supplies, 
(uipment. Gasoline Torch: Write for cir: 
far. Curfman "Mig. Co... Maryville. Mo. 


Free literature, “Thorndyke. Mir. 
Go. "Pipestone. Minn. 
RACERYLENE ‘Welding _Outits 


sag.n Aroweldern 4600. 


fe weiding Bani, <2Soas Broad 
Shicago 40. Ul 
‘SOLDER Aluininum, iron, copper tin, 


bras, with Plymouth Pus Se: 
ox. Piymouth ‘Sales, 
Sisco. Calltornia 


10 MACHINERY, TOOLS, SUPPLIES 


POWER Tools, Build your own with 
Lewis Casting. Save Ub, to 9a Compete 
‘aterial and lueprinis supplied 


ap pet 
‘Box i268. Sant Pran= 


= eae 
Beaty ee eke, wae 


Fool C&..38i7 Union Pack 
fe" Avenue. Dept 8. Los Angeles, Calif, 
MACHINES for your shop, 19 
$130~-Milling Buctine 


Tathe 


PARTS New Used Harley Indian. List 
Joe. Give Model. Race Hotrod, ‘cycle Co.. 
Bos $18, Wichita Palis, Texas 


POWER tools. equipment wholesale 
prices, Free Bulletin ‘Homecratters Coops 
erative. Grand Rapids 6, Michigan. 


13 BATTERIES, 
GENERATORS, ETO. 


EDISON Nickel Batterien, Foot. 
‘odorless, Low Prices. Sizes 31 to 600 Am 
Hour. Tateresting Literature. Hawley 


Emin Co. Croton Falls 2.-New York. 
‘BOATS, OUTBOARD 
MOTORS, ETC. 


"Massachusetts. 


STEERING | Wheels 
ets from 46.95, A 
fils," at, low 


19 SPORTING GOODS, GUNS. 
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New Sedaieg. Complete, 
BRAND New Army 
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‘NEW, used. rebuilt 


See, tunes Free at eng. 


saveraions for Fora and 
eee se ies Laliman haute 


NTIQUE, ‘Bargain Uet 
sot rin Rywelk Harriman. Tea. 

5.000 BARGAINS. firearms, binoculars, 
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‘OVER 500 guns. modern, obsolete, List 
peice bd afore 28 atin: Coopers ss, 
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oe eed 
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rT] FROG RAISING 
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Iateg amvortment only 260 foot, Reptie 
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FREE book “How to Make Money With 
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selection, "$1.00" postpaid! “Bartholomew. 
{8102 Lockheed. Houstan. Texas 
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FREE! Seifee Atomic. Boab Aiwa’ | 
Approvals. Star Stampe Jamestown. N.Y. 
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‘Reprints Je. 1A, Eastman. 
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'D EQUIPMENT 


Leadership since 1910 guar 
antees satletaction, Pinest Cine 
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instructions Free details, 
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MAKE Rabeer stamps. metallize baby 
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SRATURAL Main 
‘Wooley: 1338 Donald 
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sonably. Past Service, We Nave capable nd 
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MADE Bis. Me 
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EERE noreand_ nie 
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Ge iopaciet Sale Notary, Pubic now 
Details Btationers. Helotes 


TARE money saireonse envblopes Oar 
wuttuctions ‘reveal how” Glen Glenway. 
S213 Buclid. Cleveland 3. Obie. 
VENDING Machines earn big money! 
‘An investment as low as $10.30 will start 


Fy 
free aumiies tend Te Dastage” Western 
Alteratt. Dept. G- Los Angeles 3," 
RECAST oie batteries ina new Tae 
achetghienta. Battery haboratories, Bt 
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lista ‘kits ahd materials. ‘No course. 0 
sudy, tard rignt in eurting, kate Kt cot 
{adhe eiueh or, practiced. sale, A. 
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Use free Invention urea, 208-8 Clin 
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SLOT Machines Punehbon 
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dosal Potteries 


jace_ Nameplates. Electroplath 
Glass Namen Plating 


Gnd Reetivers. John Sprinkle 
fom, Indiana, 

‘HOME 
ture, Ma 


ips thteioeing Gunerete balding gets 
Ree a Det 21" Plgua, Onis 
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ulver Capper a few cuts euch: ‘Complete 
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novelties, “Samples "25 ‘cents “Titerature 
Bree, Boone Conuitanis. "isi" Wilshire 


ear ertn a pariah 
Bleceropinte "Metal 
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aie 
‘Met 


Box 15231 
CAN you use 45 eek Extra” "Operate 
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Brodets a ‘Dept. tens Boston oad, | maiforatr bunineas Wace! 
Now York 60. §. Betroit. Michigas 
ENGRAVING is profighlel Large ca: | BUY Tt wholesale, Manufacturers. Din: 


100% aren 


tribators, Over" #80,000 "Items. Literature 
Sse | free Olsen, 2Sn1-B East Third st. Dututh 


WHERE To, wuy 600.000 Arties Whole- 
sale, Details Pree, Krueger” 3418, Woleott, 
Ghikage 13. 

NEW Proved methods wet money by 
pull Amacine eye-opening. Details tree. 
Eexiagton Mall, 9838-8 Lexington, Chi= 


EARN while ullding radiog. Learn, tele- 


yition Experience unnecessary. Parts, 
Tools. snstructions supplied Pree, details, 
Federal, tig-1t Union Turnpike. Flushing 


New York, 

ALUMINUM Products—Cant_ Latter 

gaple 2ic, 7.1140 Manhattan Ave. 
ira 


MILLION Arieles wholesale Directory 
25, (refundable), Publishers. Box 1302-A12, 
Detroit st. 


PARE Yoiig. 709, Money Waking Deal 
ints, Formulas, Supply sures, Kolamite 
Eomnpany: Box #72. Dayton 1. Otto. 
MAICE money, at home. Experience ai 
Soa Siena is Sho awe, 
ite Wehner 
Barges Roxbury Ws Masse 


PHAN Money At Home With Yous Tyne: 
Brier] space ie! etaie ree, Eawaras 
Either Sue-Pa, 1th "bee Moines 13 


phOURD, Yay pa aan pa made! 
Book ‘euccessful’ Businesses” 
Fieet expect Something odd! Pacitic PS, 
Oceanside. Californis. 


HOME Manalactaring Far 
te ‘Wil ‘Give Exclusive 
Evsnchises "Plastics. Box 114° Boston & 
Massachusetts. 

$0,000 PULLPASHION Nylons Havens 
Cotton, se pair, up Sample Razor Blades 
(Complete Stock List. 25. Sibert Co.. Chat 
fanooes 4. Tennessee. 


"HOW and where to obtain Capital? Free 
details Star Service Wapakoueta, Ohio. 

“MAKE money making new greaseless 
doughnuts at home on velectrie ‘machine. 
Whtolesaie (0, grocers. drugstores. cates, 
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Raphureer S°°Rsy Company. Sens Sons | getalis write Plastic Service Guild ‘Deot 
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ea ia! i 
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pd QUE Easy? Sell Sane pina ot 
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31eSumen 


homme’ Bara $138 60 week as" 
Rew machines.” motors. ete 
Piee Particulars, Taylor Service Co., Ham: 
{ten "oho, 
“ DETECTIVES Bars Ble Money Experi- 
foneceasacy Detestlve Partignats 
free, Wasoner. Pi25 West ith N.Y 24 
SCHOOL. Seniors — Earn rentational 
prose seliing classmates Amerion's 
iting Goze tater 


Seranton 3. 
‘QUICK profs taking magarine 
seriptions. hhendling ereeune cards. Cas- 


sl Publishers Service. Westiield 

‘VENDING Machines. Punchboards 
Catalog ‘Trrehin Wholesale’ 4332 N- Mende 
Svenue_ chicago 30. 1, 
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Byenings. copying and du- 


EARN Mi 
plleating comic cartooes Tor 
Adservice. argyle 2. Wi 
CONVERT. old light bulbs to oroutanie 
new use. Write now. ‘Lewis, Box 108 
Renaiagion ‘Station: Broskiyay New yore 
IMAGINATION Brings Dollars! Proof 
noluding ‘magazine. 2c. Cutler Publah- 


cHiONEY Ma Paine raisin 
Ree Gitano Oregon. = 
Spat WHC Reparicd Five wok "305 
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with easy, Yast-working portable glectric 
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Shauge. Box 302. Bradenton 5. Fla 
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isi ey ante ems 
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aoe eae ae 
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fot yourstit without paying one cent, Weite 
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Fr 


Write  Btonet eat 
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is “sampien 81.60. pasipsia™ 
roadway. Dept. 380. New York, 
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Efrlian’ Construction ot. 
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1S Oe SPs ee 
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SPORMULAS “Al kinds, Lavest produoe prods 
u ree. Ieemico. Park Ride 
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3, Colors 10 
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COMPLETE Line Internally, 3s 
and Jewelry. Free ca 


G28 Puntou st. New York 


Panties 


a eo 
Bear al i oat he tad 
‘Almac Plastics. 230" Firth Avenue, New 


‘Alaska, How to a 
Sob F.O."Box 


Box 205, 


= MAKE 0 ¢ aay! Sell Stayoriant Brace 

Name Plates for front doors Write Hud 

Stamp. J3i<P Congress, Boston. Mase 
IMMEDIATE opening for 2 of 3 reliable 


LUCTTE, plexiglas, Acetate, 65 different 
golors.. thickiesses Immediate. shipment 
from stock, Rod, Tube, Casting plastic 
Wholesale,” retail, “Catalog. instructions. 
bargain lists, ide" Gem-O-Lite, Box 686Y, 
North Hollywood. Calif. 


Bd ForuLar sciENCE 


BIG Money Fast “Hot Tems. National 
| Distributing Co..""Galumet ‘lama 
| Florian. 


Amacing | values* Ever 
Ratiord’ rocks” Det. D3 


2 nGoR Bay) Sai mame 
houses, ie order vlan 
Boston, 


Cineinnati 


ates for 
‘Write 


to independence. 
aerial a est 


| ERYLgsg Oct ae ml sume TE, 
| glee Rave cams anal ey 
| gassed ua 
Bese ty tite a7 ee me 
Se Be iecae eee 
ieee eae a ee 


iromven 
Engin Co. 992 Columbus Ave,” New York 


Klett “oat Sig Mita wath 

SRCeLuseT seb ior nat at 
, ee esa 
Kes ateitaintr gala ine ath: 
Serge 


i 
J 


ra 
oes 
cae 


*Giowts iP, Monrve Be 


‘objects. ete 
Fourth Ave. New York 0. 8. ¥. 


culate rita vfacecich's Beot. 
PSC. Freeport. 1 
iris, tes, 


‘taxing Orders 
jackets. sweaters, shoes, unt” 


BIG 


308, pants, 
Terms ete, Sales equipment ree. Experi- 
‘ence unnecessary. Nimrod, 4922-AV Line 
fois. Chicaro. 

a EDUCATIONAT. 


AND INSTRUCTION 


MEN—Women, Get U.S, Govt obi 
Openings for many" ‘important positions 
soefieice ually unnecessary. 


or incl Bre 


volt and Formulas Atchigan Teen~ 
lea Insitute. 2261 W. Port Street De- 
froit 16: Michigan. 

LOGAI ‘Simplified The dofiar 
book that tells how fogarithins save time 
$bd obtain accuracy to mathematien! work, 
Written ‘hop men and others, 
Tage Publications. MePriand. Wiaconsa, 


‘Service Pu 
ient_pide™ Patisburge 


Pays. Learn this profit 


fo, CONTINUQUS Prost frog: every 


LS 
ce 


Hoiders is Se 
Giicria Wore Sous 


Tei "ompany” ame tr 


inest, fabeien, Write 
Co. Box 480PS, 


"ADVERTISING book 


demand~sell Union 


~KOENTS—I00%, 
gold Nihdow leer 


Clark” Chicnwo, 
Let me wend you fi 


hold products! to test In. your, 
Bore, mane: 


yar vend 


Binz toate, pace, st 
Neckwear. ‘Dept. "PSs, 


son 

Saw. 70th. cr 
JEWELRY For Salesmen 

Direct -Pactor 

(e'id) Bank. 


‘orders: Per 
Belts, The 


sg banner 
crgwnere’ Latest 
for selling Kit 
‘Roanoke: Va, 
iehes—Caah 
‘Label matches 
ileal par: 


profit cE Femuine 
Sampies, Metallic Letter Go. 437 ®. 


ood 


Rome el 


‘Rush name 


gered Window Sten Letare 
renny Bach. New folls,\Ab- 
iMiful. Pree Samples. Atlus 


‘celaoe Bree. Pick ‘Piekerait 
Attleboro, ‘Mins 


“SELL Big Money-Maker to Meo ond 
Women, Baty andvork, makes fast-el~ 


Tg usetul artcies Sammie 
Company. Brockton 64. 


free. Sunm 


‘AGENT Or Exclusive Distributor For 
Mase 


Cuaretie Lighter Manulncturer, 
Hregor. Tahoe Valley 17. Caitt 


a eee “pee & Whole 
supers sures a tease 
EER? whit Company’ Hilibaro 3 Obl 


aD Conreenenanes Coa 
nee a ad teed: Maney back gia 
Estee, "Catalog ree (Courses. “Boutitt), 
[oe"Mosatain® Plage. ‘Ainbar: 


LEARN, 
nome fh 20 days. 


Boura is bd instructions 
ned Write“ Copitol “Ci 
‘School, Department C-l133. 129 East Mich= 


jean. Lansing 16, Michig: 


GARAOE and Service Station Jobbers— 
Cast in on ‘our ‘new. Patented. Toot for 
reseure lubricatth 


re "Auto eer ea 


‘s Wante 
Was) Pontiis.” Los 


MOULD, You, bey 32 At i, ade 
Ete Eipect methine oda! ‘Pacite-P5, 
Oveanside, Cali, a 


| JOKERS Novelties Hundred Pisces Dol- 
‘Pauly: 2398 Goa 


MEDICAL aR ‘Tecnmeians_ 
reat Gemand. ‘We trai you in your ‘own 
Rome, “Catalogue free, imperial Yeennical 
Inetitute: Box O13-B, Austin. Texas 

BECOME a Doctor of Prycholony or 
‘Metaphysics, "Teach secret of contentment. 

feos, Win degree ‘of sb. ur Aad. 
re menial wart, prog Wook, Clete of 
‘Gnivereal ‘Fruth, §169-K N. Clark. Cl 


‘ 
‘Aeeney, “estab 


i—Put yourself jo Un 
MEN Put ou ¢ for 


‘ahermea. 
Scmpany. Si. Paul 3. Minsesots 


Yop ler Pgist of your oep colle: 
tion Agency, Stany who Answered, Our i 
ow ‘have. their -hames “on” office doo 
‘Franklin Credit. Rownoket,_ Viteinin. 
“SELF-HYPNOSIS, Infalifole methodi 
$2.00, Huston (321 Mamutton Way, Loo 


me ‘With Speed! New Amazin 
‘Reading. olited Moyne, 


‘Free 
foyne. Chie 


DANCE INSTRUCTION 


HOUR Easy! Sel ates fo 
aint. Pree Sample order banks. 
Rational, 214 Summer, 


SOUARE Dance testruciions Cals, 35 
‘Rayburn 


ete $00. 
y Arkasaae 


‘Books, Eureka Springs 


DECEMBER 1950 65 


| 
| 
$200.8, Louis 9. Missourt | 
LANGUAGE OUTFITS | 


usile Susy “correct taster, Soaniah: 
throarh ‘proteg “Linguaptone’ conversa 
Uoual meted Send fer {tee book” Lingus: 
Phone Instituie “seW Ragio Civ NYC. 


AUTHORS SERVICE 


“400-18. 
Colorado Settee Col 


74 CARTOONING. SIGN PAINTING, 
DRAWING AIDS 


yrwons'"—"A book everyone who tikes to | 
Seas Aboud have is ee 0 ableton, 
Simpy Gartoonisis” Exchanee: | 
Bent ore Pleasant Wilt One| 
CARTOON Your Way To. Success Th | 
ternationsaty “itown instructor." Rave 
Murus: will personatly teach you to create 
falubi,“ofteltal eattone at Rome. Course 
crit ieauota' only 8285" Send remituace 
uh’ onder or wriue ior Preesttalis ana 
ddtesien off tuosefut sudenta. Rave 
EursSenoo., ox Sono Clevetand 


‘OFFSET Prini Prices! Sam 


peg, stint Pie Vaughn Fort worth 
pRORNESE Sigignety Tow sat Same 
pits “Mero Products. 68 Morrison, Puna 
Rutawney. Penna. 


FATEIE ATIORNER® 


TRVENTORS. 
have ar invention. 


DavideateRegtsered Patent “AUarners. 
Ha-6 Victor Bulging. Washington 1. D.C, 

REGISTERED , Patent Attorney of- 
set civics Senders e100 Base’ Chin 


Mesorron. 
siered “Patent “Atiorners 
H83-B Victor Building, Washington 1. D.C, 


INVENTORS—Ii You consider your in- 
vention to be somethi 


‘Washington 1. 


INVENTORS” Write 
Evigence of 


Fauent 


"ATENT practice before 0 
ofice: Validity and inisingement invest 


= 


Hesitered Patent attornese “suis a3 
W.. Washington 5. 


ra 
if) Washington 1.” D. 
mt Attorners.. Write for tnformatioe, 


SIGN panting (home Test 
tessb ee Bien “eerta" Box” b12-PS 
“FREE Hook! Gaewriting.” eartoonine 

Agent, ba Hubet 


Rauab postal ‘Cartoon! 
Gait” 


73 CHALK TALK-STUNTS 


CHALE, Tanks. Caugh Froauciag Eio- 
gram. s1uo) ‘lustrated Catalog 1oe 
{oonlst’ Bada. Oslikosh, Wisconsti 


36 TYPEWRITERS AND OFFICE 
MACHINES, 


AMAZING Postcard Dapliewtor 
32/00 “Complete, “Guaranteed Un. to. 200 

ies Front Senet) of Typewriter, Card-eo. 
abs Race Cineiaaa 10. Ole. 
“PHINTOMATIC seliieediag Post 
priuting Duplicator $1.50. Euveiove 
areating Machines $24 $0 "Pactaburat yee: | 
uiter “Company. ius Fourth “AW 
Blusburgit 2a Pa 
™ RUBBER STAMPS 


READY ihade stamps, Pree 
lah 


MBox 220. Denver 25. Cola. 


Patent. Jono N. 
Randowi. Registered Pateut attorney. 20) 


INVENTORS: if you have an ivenvon 
for sale, patented of unpatented. write in= 
stinate’ ‘Deot. “304, 
os ‘6B. 


INVENTORS, For “Record of inven: 
ton” orm. contact Curl Miller, Rogih= 
tered Patent Attorney, Woolworth Bulld= 

‘Youe 


‘Maxe Money out of Classified Advertising’ 
to'O. Kelly, Popular Science Monthly 353, 
dtu Ave. New York 10. New York 

~ INVENTORS: Learn how 9 protect your 
suteation, leas the inventor ts familiar 


ey 
| sett vo Zepresent hunt We are tegisvered 


iS'ractice ‘uevore the i 
nd prepased to setve yuu isnehandl 


j Hegiteced 
Baten” Aborneya Gaacke busine 8 
Eval waidiug. Washitgten, Die 


Oak Pare: Tiinots 

“PATENT Omlice searches, Patent applic 
tons prepared. patent drawings, inven 
Hon marketing. protection forms ree. Fo 
complete. inventor's services write’ in 
SGustrial: Patent Reports, ox Tog. Mus. 
Shchusews ‘aud Nofth Capitol, Washiny 
fon 13, D. ¢. 


poling alee tener Bist 
‘Print ius otfers. hice Biuli. Ralsed 
Duininig Uke’ eugzaviig’ too” Mave home 
Tree. ielsey Presses, Lb. 


MAKE. You rubber ae cts 
sgelfzmuiaivg proces Plescubbar. Aterie 


PRINTING 
MULTIGRAFHING, ETC. 
000, HEAUTIEULLY “Embossed” Busi. 
pete "Cards. $3.05, Samples Pree P & 
Bunigesy Berviee, Pd, Dox ‘pittalo 
EUSINERS Carefree Samples Moiman 
Maynelg. Roste 3 Chattanooga. 8 
sgPHOTO.Ofiet Special: S000 ay rg 
‘Free. Relive. 160-8 Motive St. 
Rew'¥oue 
YOUR name. address 300 Tetverheads 
$200. Hoy Press, Box 90, Brookline, Mass. 
(bo) ‘BUSINESS Cards <z50 Prenaid 
samples "Pree ftelable Print "shoo 903 
East Jeverson_ Loulsvitie @ Ky. 
ENAMELED Dioter Dasiness Card 
1000-84 


so" 
Sonvine 8.8.6. 


6G rorutar science 


‘2000-700, Acmeprint-s. Hender~ 


‘eats: 
‘Attorney. SuieP Mein 
Batiding “Washington 6D. 

PATENTS irvine Lr Mcontbian 
Mefachien Bide Wasnunevon 


rE toe % Revistered Palent At | 
igrelty Seareives 


tommey. Patents, Destgns. N 
Gooyrighis. io East dod “Street. New 
Sore city 


(Formeny "Randolph. & Beavers) 
fered Patent ‘Atty. 938 Columbian 
Washington 1D. 6. 


eg 


‘Of charge, Die= 
a 


~ AGEON—netion—Retion, Taventors with 
Fos 2 request Free book, No ob" 


iraale or Tease re 
Ugation, ent 2-F 


"5, Patent Hichante 
Bo Heliman Bide, L 


Los Angeles 13. Call 


(SEARCHES Put your patent. searches 
jn the hands of @ Registered Patent At 
torney or 


wit, as he auallfles to tive a 
“oa eco 


84 INVENTIONS WANTED: 


TRVENTORS—What have you, patented 
unpatented te offer” manuiaetirers’  He- 
‘Quest tree bookiet without obligation, Mar 

Contacting "Date Service. 11108-B9 


TRVERTORS Guide tres oh Teqvet 
Frank Lederman acne at 
former. dot Nassau St) New York 


CASH For your idea 390 manulacturers 
peed lnventions.. patealed or unpatented. 
List zee, savention ‘Bureau, 208-8 Cline 
ton. Oak Park. Hlinots, 


‘Washington 8B. 6. 
‘CAPITALIZE of inventions without 


‘vm. 


BRASS gears and model 
gperlivenndre, Bend Tog for cata 
‘Model ‘Works: ‘Tinley ‘Park, 
DOWMETAL Magnesium for all model 
makers, Rod, Bar, Sheet and Seale Strue~ 
ural Shapes, Craftemith 19437 Robson, 
Bettoit 21, Michigan. 
ine. PoRerTyl Gell Stag 


leg Tor 
os. Pierce 


TRAM Jet 
it 


teprinta $1.00, Box 3. 
I'Stavion, Buffalo 16.-N.¥. 


on 
LEATHERCHAPT Supplies, Leather © 


‘HOME CRAFTSMEN 


‘Tools, Low prices. Send 10e\ for catalog: 
Jouus Handlerate: Go. (Dept. P-i2), 46 
Pranksore st, New York 7. af 
90, LAWN-Qruamient And Novelty Pat- 
netor, 


16 NEW Tawn chai, ae tables 
betenes eiige steal a plana. wh 
vecesuaty Tull size patteras, ter 
craft 1256, 7041 Olcott, Ci igs ‘its 
LEATHER, tools. lacing 
guitlon Rational Hanaieratt, 158 Wuluae 
‘Sta'New York 7 
TURN oar arate Sime Tra ca Mare 


Sean peta 

ypectal tools requifed.” New ‘sso S6-page 
ifiustrated eatniog: shows shades. “shade 
framen. uutines and bases, ol aig cone 


Aid. 21 8. Deapinines. Chie 


LEATHERCRAPT. Bverything needed by 
inners, edvanced te and proves: 


vd 
cesar dareee ae 
a botanic ed uae 

‘ se Be 
rs ae 


94 WATCH REPAIRING 


WATCHMAKERS” Jewclers. Hobbaste' 
toole-supplies. Cataioguel 
any. Culver City, California. 


Journal eqptaing elo 
Be. asia Ste New 
Yorx 7: New ¥ark 

'WATCHMAKERS) Bexinners! Watches 
Mrements, Desriptve List Ibe, Box 10, 


| REPAIRS Materials Tool 

watenes: Jewelry Gutalog, Gite, Bor 1008, 

WATCHES Repaired, 62, Guaranteed 

| send For Cgnndential rade Repair Prices. 

National, Wateh Bor eH, 
| Glevelana 12 Oto, 


sg, | aren 
| 95 OLD GOLD, WATCHES, ETO. 


‘Copper tooline Tex 
‘Make spare time prontable 

aloe abiows evers= 
Kit Kratt 7307 Melrose, 


qdetonteu 
Sime! 


jesigns, with easy 
‘Hee. bouthera Shelicrait 
B. Clearwater. Florida 


ETL aa aE ‘FULL sled paitergs_ toys poveltien, 
lawn i100, Modern Weoderatt, 


ae Brass plated. 

ire. preformed, Use tor eu 
‘of uses. S00 

{goo ke: $390 prepaid. Teale 


‘$2100. 
Eaulpment Co.. 480 Skain Ave. Lexington. 


Kentucky. 


“TEATHERCRAPTERS: Big Uiusjrated 
catalog shows everything ‘you need. i0e. 


Kee Cegther” aii Zosenitave., Rochester 
{2 BEAUTIFUL Pull Size Whatnot pat 


(0. Bor 141-8. Om 


93 ‘BUILD IT YOURSELF 


‘MODERNIZE your kitchen filustrated 
manual shows every step. Save 707 the 
‘Thambert way. "Wholesale on machined 
paris Complete kit oniy $1.00. Thombert 

jompany. Newton 21. tows 


BUILD streamiined pivwood kitchen, 
sabes rinks Gpacivaecronets tet 
SSGEAUTIFOL Ramimed-arth Houser 
Atom-proof walle straight.  Sreproot 
frostproat Improved method, diagrams. 
$000" Zickaloose, Box’ 624i. Portiand 9 


SHOMES Buldings Garden Wale Fie Byildings, Garden Walls Fieis: 


10 HIGH Grade Swiss Wrist Watche 
gece 


ae 


ernment Lieensed. Smelting: Com 
pany. 29-¥ Eust. Madison, Chicago, 
oe JEWELRY 


BEAUTIFUL, New Style Shell, Earring 
One Pair In Plastie Oitt Box Pius Mi 


Send Name And Address ‘Today. Tidewater 
Shel Jewelry: REL. Box 162, Hilton Vile 
Sage Wirgtatag Sk cc 


EnanAstoelaton fit Ba 
Street, Piptsburein, Pa “ht 8 va 


_ FASIBILD Pipemaking ¥ith $1.00, Pree 
circular. Bulidapipe. PS12, Ivoryton, Conn, 


100 MISCELLANEOUS 


EUOEES Simpinedl Become a aang 
Teal ein a meal 
Fectag"s Biman Stent "an Super 
Eepracigt Pine" watigat ad! 
iy Bou ia “teetne 1S 
| cates Ndaparse eed Sewest 
tein per perernce.—fuea 
Siete Basmala ate ie Fie ers 
Here Piteer beta eab tse ES 
Pie 
VALUABLE i 
pees Wile 
Beaietee ah Peisiees Meson 
Yalue, Attaus Wanted iow iho, Bt Seats 
Sees tte Yaniv’ f° 


“Sais, Tour monthe 
ibleations, ‘Memphis 


GIFT Specialties, Mechai Noe 
cities Liste Pree. Fesler's Patchowwe. NY 

‘ADD, Spiee” fe home projection shows 
with’"oid lime nickelodeon slides. 2x2 
Kodachrome "Write for iree ist. Wickelo= 


$eeR Go." Mew ‘Fliender Bide. Portiand 
$8, Oregon, 


Structions $2.00. 613 2 8 
Booea. Tennessee 
‘BUILD. an “Elegie Motor “comers 
pala Henry ed ‘SE. Bae 
Rrorne, i Greeon 
‘CON 


RAISE Ginseng. Wild Rote alone Reine 
fortanes How To Grow, Where 
areal Peeler ‘Seed Co, 


“BRASS and, 


Materials, 4 pane 
gatsloe io'centa. Ground 


roundmasver Company. 


Cedar Chest Lumber 
Brice List. Giles Co. 


‘ateriais 
‘Box’ 3Ss1-Be Bl Paso. Texas” 


BELT sander. plans and Pulleys. free 
details: Hawthorne Tool Go., Otsego Mich, 


TP you are nervous, site The Herbmas 
ter, Forestviile 6, Virginia. 


DECEMBER 1950 67 


URANIUM, prospecting, Information 
‘3 ‘Box. 142 € North Battie= 
ord: Saskatchewan. Cateda. 


BORROW by mall. Loans 850 to $200 to 
employed) men apd Womes. Easy 
Gompicteyy conadesual No endoraersHe- 
ar. in comenieat moniny Baymeats, De- 
free tn plain enveloge. Give occupa. 
ow, State Finance Co. 210 State Pinauce 
Bidg.. Dept. 250. Des Stoines 8. lows 


130 TENTS 


TENTS, “equipment. deal Xnva 
gifts, Low gmices, Pree gatalogue, Morsan. 
Yo-toq ‘Sou Ave. Long island City 1. N.Y. 


Isl TREASURE FINDERS 


ge California 
"HIG Malla ‘Tires Month, 250, year Name 
Linied Bicecary $1.00, Hatver ‘Peele. De- 
“MILLION  arileles_ wholesale, Directory 
‘publishers. Box 1302 


386. (refundable) 
‘ia, ‘Detrowe 31 
"PRESS Curd. Genuine Preciance Re 


‘Card Lisived tn your name. Send 
‘siand Sales. Box 512." Par Rock- 
away_New York. 


10l_ FOR SALE—SISCELLANEOUS 


DRESSES 180; Goats $1.00; Blouses 35¢_ 
si 


Catalog Grown, 10k-PS. Monroe 
‘New York 2 


INE-WAY" Glan Fe eammple details 
$0c. Maclwiass. T194-B Linsdale. Detroit 4 


102 WANTED MISCELLANEOUS _ 
SORAP Mercury ‘Quickaiiver) Tantalum 
—-Biomuth”-‘Tungsten. Metallurgical Prog. 
‘Go, Established 1900. 39th & Moore 
ts. Philadelphia 45. Pa. | 
MERCURY—Hlighest_ prices. Free Con- 
talners Write: Mercury ‘Terminal, Nor- 
‘Wood. Mase 


Tos 


FOR THE HOME, 


WOME, Tyr, Siem Bar FoR | 
clot steams | 
SEIS et ol ew Vas | 
aha ie Ges mb ES | 
a? PG Me 
Hane So b'vorensige, Ri 
Ht G0. tants whore 
EY ead 


PERSONAL 


NG Your Ha 
‘Beaty? then 
fective sep treatin 
ino” Pharmacist 
ura 6. Pes 


LETTERS forwaided irom Augtra 
soe gustaes he Mipoine. aia) Willman 


Bt. Atneliffe. N.S. 
Siagtan tora teeta aad 

Abundance, Health." peowperity. Success, 
heceruelans, “Box 9200-1. Voliy 


\RTHRITIS yields tw new AR-EX For: 
mils in HO davk af 10 canes showed f= 


‘DETECTIVE's 
late tree. Write 
‘oth. New York 2 


jortunities. Particu: 
fagoner “P-135" West 


each, MeDoy 
"FI 


LETTERS formurded 
en.2804 Pacife Building Siarai_32 


“HOW Can I Find Out?” You Can! Ta- 
formation discreetly developed. Any mat 
oblem, anyenere, World 


‘SEEK Gold, Uranium, Buried Treasure! 
Latest low cost super-sensitive equipment. 
Free literature. Glen Scleatife, Box 151-D, 
Glen Bliyn. Tlinols. 


FEXICAN Law. General Practice Attor- 
act ties anitons Street tere fee 

HAIRSAVER Baldness, 
geod ig sin, gods, at a's. inthe 


FORMATION for single people 
fluman Relations “Consultant.” Br. 
Enti. Box 378. Los Angeles 33. Calif. 


ADVERTISING 


re 
oottONRS ahi? MERE FARE 
Tit TRAPPERS 

Aa asta: 

wat fonaanpua te MPR Toe 
ua! a 

13 -DRAWING & ART SUPPLIES 
OAPENG sed 
PAE. aes Be Tas 
ie tal, ona st 

ity TAPTOOING AUPPITES 


Factory fe ma= 
Bischuret for fre Sniormation” Detetten 
ea jens, Dept, A-I2, North 
“INDICATOR: Locales buried money and 
minerals, price $30.00: fastruments for le 
Eating’ lt” Made but these are: not wold 
Horida’s Geolostcal Ou! Survey: Belle tive 


BOOKS. Last Mines, Buried Trearuren’ 
coronas Ghularens “Rewthwert 
‘Blaze OF Gold” 


mint ove, 200m. $3.00 
Sgeotat treapures, 840 Fan 
Gold”, Northern “Mente, ‘unbonteveable! 


"1s, Post . a 
i ostowid! Proniier Press. 1i¢ Sant 


Bt DETECTIVES 
peo Dia oa 
fence wanecesaa ive Particulats 
‘Write. "Warouer. 

New yore 34, W6One, Piz W 


TAPTOOING, Guise. Supplies: 
trated Lint. Pree, 728 Lesley. 
ford tins 


Thue 
Rock: 


Orange New Jersey. 


122 ‘GARDENING 


DETRCTIVE. Training. Philing Secret 
Service 
Service Speier. i010. Worth "Kenneth 


ia INFORMATION 
Re Nea OFT 
Bineng fe feitatta an es 
Beecpete fanaa as 


is Tae tists 


—“GLADIOLI, Dutte—Christman_Speci— 
surprise <Robinwan’'s Glad Haven-Sebaae 
‘spat California 


ea 


HUNTING 
IGT sab-rero foot wear 18 mukluks 
0 state shoe 


[ORTER Mall Duyera Wane 
Lincoln Box We trwin Penge ee 


FRESH Names. compiled weekly Wah 
ramen mailorder myers als a 


‘tc 

Wrient”ublletions “tempus fen 
RAILING Lista. AT. Kin 

Dinie Service King N. Guroitaas, *O 0 


INCREASE YOUR MAIL ORDER BUSINESS 


LOOK AT THESE LOW RATES 


er Word, Per Insertion 
Minimum Ad—10 Words—$8.00 


WHITE SPACE-$4.50 Per Line. 
CASH WITH ORDER 


IF YOU SELL A PRODUCT OR SERVICE TO MEN, USE THIS EASY MEANS TO GET MORE SALES. 


10 


fe BOOKLET TELLS You 


GB rorutar science 


“MOW TO MAKE MONEY OUT OF CLASSIFIED ADVERTISIN 


1 INSERTED IN THE FEBRUARY ISSUE, YOUR ORDER MUST REACH US BY DECEMBER 22ND. 


When You Learn The GENCO Answers to-> You'll want to benefit from Carl Genco experience in 


WHY 


You should NOT brush your hair 
You should NOT massage above hat band 


Jafret - femdlarddd you MAY HELP SAVE FALLING HAIR and 


You should NOT give up because of 


treatment “Techniques” have red inte 
= —— REGAII NAIR 


WITH TIME-TESTED GENCO FORMULA 

NOW AVAILABLE FOR THE FIRST TIME 

serore FOR MAIL-ORDER HOME USERS! 
arr et beet Npesteoge 


BEFORE ormulo, hey no longer even worry obou! lost halt of 


Imethod prescribes, eccording to your slp condiion 
(Gee coupon below, the wie of one of two complete Kit 


22 YEARS OF TESTED & PROVED SUCCESS BACKS-UP THIS GENCO “HOME KI 


SREAALEXERLE IGE he Gn ebroeerhee neha ra femden, The idee ferndos ond rostman 


ney saeco tod 
‘at end'clp Woes hove tegened rovatned Nex by mange Cones mashed dou ceupience ef the Gene stom: Renembor—no pret te 


FREE SEND TODAY—This Valuable "WHY and HOW" Booklet Given with Each Order! 


wae 
OOKLET! peaecternaes 


DECEMBER 1950 69 


Clears Walks and Driveways 
IN MINUTES 


i 
Prices ‘start at $150.50" fo.b. tnclory._ at 
SEND FOR FREE BOOKLET TODAY 


FIRE Gnd IXBORSSAVING SENSATION SNOWSOLO. 


NAMI 
Address 
City ond Sta 
Sensation Mower, Inc. 


wis’ arch GA 
faethe Lhe <A 
CALENDAR eo 
‘winDow EK 
nebo 


FREE- MATCHING 
EXPANSION BRACELET 


PS 1250__Ralston, Nebr. im 


HOW TO GIVE 


QUICK REST 


TO TIRED EYES 


© Byes tired? Feel 

as if you can't x 
‘work, can't enjoy , 
yourself? Then = 
Give them a 

auick rest— ~ 


LA 
2 ag 

© Put two drops of 
{ gentle Murine in 


each eye. It cleanses 
‘and soothes. 


"3 seven 
ingredients help a 


your eyes feel fine. 


MURINE 


FOR YOUR EYES 
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Central Camera Co. 
Dept. 10.N, 230 N. Wabash, Chicago 4, Ih, 


NEW! ; 
swattntant picruat seinnus 
Fon our sreenino WEL 

bob. je process 


Ford & Chevrolet 
Ail other popular cars 
BA V-8 vol Sets 
Chromed Silenips 


V SANDEE ‘MUF 3 


et shown. Send for 
iow as 432.00 Freight included, 


REMEMBER i's DANGEROUS ‘ee i sips 
= ROUS Eevee 
Save abate Sy SatiSed fetes nse we 


sooner Firestone ad 


ENERAL, 
jaace TIRE sa 


(Sen by that parcieatar tire. 
aaseoe pate oe 


LATT'S FINE GRADE TIRES 


» OIL BURNER | 


|) SWEEPING THE COUNTRY! 


‘oy what it saves. 
et_you try one In, your ‘wn home. for ‘ope month. 
detalin today.” NORTHWEST MPG. CO. Dept. B41-P, Mitchell, 5. Dok. 


LECTRIC MOTOR E BARGADS! 
Ya HP KR? 14-99 yp HP R88) 15:00 
Vp WP RES? 17-50 1, writ 375° 

Every Motor fully Guaranteed 


ROUERTS ELECTR 


7232 Madivan, Forest Perk 


FIREARMS & SWORDS 


‘You don’t want to miss our new thrill-packed ca 
Fascinating. Dackground and illustrations of $300 authentic 
pleces. Exceptional values in hard-to-find items, For Your 190 
have catalog simply send S0c to cover bostage and handling 
Wwith your name and address 


Mew York 21, N.Y. 


j_30 DAY FREE TRIAL 
7x50: 
BINOCULARS 


a 
‘Money Bock Guarantee 


BUSHNELL Binoculars pig A 


NEW 1951 MODELS 


g LROSLEY a 


New for 1951—Crosley, the most 
improved cor. 

heavier. You have to drive 
"51 Crosley to know the cor 0 

ig today. Powerful engine with 

7 

‘dreds of mechanical 
iments, New interior ond 
ferior feotores ond styling. Econ- 


cy f00, Crete gives you 3 
te 50 


monthly 


ve the new 1951 Crosley— 
x ‘tlingly surprised! 

‘SUPER MODELS "hove roll 

down windows, fold-up rear 

eos, ‘mojor’ upholstery im: 


provements including full Inner 
ining ond door trim. Supe 


bo 


rdroulic shock absor 
duty tront ‘axle, 
‘cost iron bloc 
Sicotors, mechanical 


‘eleose mechanism, exhous! volve 
foloters, fll Now ‘ail filter ond gm 

tondreds of ether improvements 

Rodicelly new Iront design com- 

bined with lote body restyling. 


Motors, tc., 
‘Spring Grove Ave., Cine 
einnati 14, Ohio, 


Panel Delivery 


IMPROVES 
paint jobs 


POLISHES 


Pobmarike 
\WNSEED OIL 


SOR SETTER PAINTING 


101 HANDY HOME U s! 
Every home, every workshop, needs Pel-mer-ik 
BOILED Linseed Oil. Available at all stores. Free 
folder tells you how te use it. Write Dept. 604 

ARCHER-DANIELS-MIDLAND CO., Minneapolis 2, Minn. 
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A BETTER HOME 
for LESS Money! 


Find out for YOURSELF how much real comfort, 
convenience ond privacy your money buys in 
today’s Schult trailer. It’s the QUALITY coach 
backed by nearly 15 years of experience... Pre- 


ferred by the trailer-wise for livable design, 
rugged construction, and higher trade-in value. 
See lotest models now at deolers. Or send o 
card or letter today for latest fr 


ALL-SEASON COMFORT 
IN ANY CLIMATE 


New Schult models have 
metal exteriors like fine 
autos, Finest. insulation, 
and the most efficient 
‘system in the in= 
dustry, keep Schult own- 
ers cory. literally from 
Africa to frigid Alaska. 


tkhart, Ind. 


“HOW TO BUY A 
TRAILER COACH” 
Bend, today for new 
Bootie Rel ht 
telook foe 
Bae 
Leet ode aaah 
End make your 
iia go fares 


aay BENJAMIN 


RIFLES SHOOT WITH SAFETY 


BE SAFE” SHOOT WITH COMPRESSED AIR--ALWAYS. READY 


Saat nears 
practic GUN to use core Le 2 
Hee eae otiinias mecca 
= 
exits Ge 


MARION ST.. ST. LOUIS 4 Mi 


Protect YOURSELF... 


WITH THE 
Featherweight W. A.C. 
AUTOMATIC PISTOL 
(Own powerful protection for yourself 
‘and your home. Only 41” long, w 
only 12% ounces. Ideal for purse or 
vest pocket. A W.A.C. Model A, .25 
1s unusually accurat 


& 3-WAY 
SAFETY 


* 6 SHOT 
MAGAZINE 


I value at only $36.75. Send check, 
money order or $10, balance C.O.0. ye FLUSH TYPE 
‘Other models in calibres.32 and.360. ” SIGHTS 
‘Order yours today! 
WESTERN ARMS CORPORATION, Dept.D 
417 E. Pico Boulevard, Los Angeles 15, Calif. 
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TUBELESS Zezsonal RADIO 


POCKET SIZE! GUARANTEED to play on local stations 


7 POWER (7 x 18) 


COATED LENS BINOCULARS 


7’ on. 
Brand New—20-Day Mlefund Guarantee 
‘SEND FOR FREE CATALOG 
FAR EASTERN SALES CO. 


wim FOLD -A- WAY... 
ME ove Less? 


ria tlt your tpi 
enti Fetes fat en 
Rate ipa ied ‘a 


CALENDA 


CHRONOGRAPH 
STOP WATCH 7 


eraser 


“tt Measures Ax It Rolle 


ROLLER RULE 
HANDY MECHANICAL PENCIL 
Measures Curves and Straight 

Lines. Any Shape. Any 
Distance, “Any 
Surface, 


PENCIL SALES CO., Dept. PS-12 
Room 6, 1213 E, Ocean Bivé..” Long Beach, California 


(5° ) BUYS THE 
OT ELECTRIC SHAVER 
THAT CONVINCED BARBERS 


4G SPEED MOTOR ff 


LIGHTWEIGHT 
Now only $346.30 


Whihee- 


COSTS LESS YET DOES MORE! 


Take the word of leading barbers— 
WiskER’S new thin (.002") clipper 
blade cuts 1 to 7 day beards (even 
those other shavers will not touch) 
clean and close. Operates quietly on 
110 y., 60 cycle AC; no TV or radio 
interference! Fast — 14,400 shaving 
strokes per minute! Women like 
WiskER for safely removing super- 
fluous hair on legs and under arms. 
Get WhiskER at your Barber or Dealer. 
ECTRO TOOL CORPORATION 

‘© RACINE, WISCONSIN 


USE THIs COUPON TO ORDER 


NEW! MINIATURE 
DU MA 


1S #21000 A WEEK § 
Worth a 5 Fane Post Card? 


“INDUSTRIAL 


Safety Apparel | 


tor Special Offer TODAY. INDUSTRIAL GLOVES CO. 
1435 Garfield St, Danvile, 


D-FROST-O-MATIC 3.3: 


Saety Supply Company, Troe 
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lands, give Northlands 


Prgeiaton, work 


Put a pair of brand new Northlands on your 
sift list. World's finest skis—a model for 
‘every skier, novice or expert, Own North- 
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7x50 COATED 
SM BINOCULARS 


$36.00 


Real Leather 
NAVY 


., AVIATOR'S HELME 


NO HOOKS, TUBES OR HOLES 


plur 
yours fodoy. Money back guarantee. 
GRAND-HAWTHORNE SURPLUS 


GROW WITHOUT SOIL! 


YOU can grow vegetables, flowers or rare 
plants without soil (HYDROPONICS ) 
$e day of the year. Start this fast, clean 


i oa 


succeeding in this new 


C. GILBERT & CO., 


You can't 
miss 
with a 


Start the shooting fun 
eee away . with 
Remington “Hi-Speed” 
‘They're lightning 
fast, have smashing 
power. FamousReming- 
ton “Kleanbore” prim- 
ing helps keep rifles 


accurate. 


Christmas Gift? 


REMINGTON 


THE OLDEST GUNMAKERS IN AMERICA 
ARE BUILDING THE NEWEST GUNS 


It’s a fact. The first Remington rifle was 
built 134 years ago, way back in 1816. That's 
why a safe, sturdy, accurate Remington 22 
rifle backed by this experience is the best 
shooting gift of all. 

Better hurry and see them at your dealer’s 
now. 


point Mydroplones, 
Runobouts, ‘Inboard ond 
Gutooord. With our easy 
1p" uae Blane ou save 
ys Of cost usually” re- 
wired. “Be first. "Send 
$5c "6 Champion Boats 
for. iitustrared. catalog, 
Bro, Box 1006-U, Lone 
l Beach, Califor 


THRILLS! TRAVEL! ADVENTURE! 
RIDE THE NEW 1951 


HARLEY-DAVIDSON Hydra-Glide 


ie] 


2 
2 


EY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee |, Wiseonsin 


ROCKBESTOS 
DE-ICING KIT 


»..saves costly repair 
of walls and ceilings 


This complete heating kit—ready co wse— 
protects 18" of roof by melting ice on roof 
and gutter. Eliminates winter water damage ..+ 
ie and repapering. 
will not damage 
rook. Kit contains 60" durable, 
Tead-covered heating, cable with 
plug, roof clamps, instructions. 


Now, a G-E sealed beam 
type headlamp for BIKES! 


Gives more e) 


light, does not 
Brings the same advantages to bikes as the 


grow dim! 

famous General Electric “all-glass” sealed 
beam headlamp has brought to automobiles ! 
Hasownbuilt-inreflector. Doesnotgrowdim 
with age. Beam is five feet wide—thirty feet 
long. Operateson 5-volthand-lantern battery 
or electrical generator used on bicycles. 
Now on sale at hardware and bicycle stores: 


GENERAL @@ ELECTRIC 
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ore the New a 


‘The sensational New Cushman EAGLE is ready! 
And, Boy! 0 Boy'—how you'll enjoy this entirely 
Rew thrill in motoring’ pleasure! its big. “husky, 
Powerful, speedy’ uu moving at high speed 
within yards! Cruises up to 50 miles an hour out on 
the open road! Amazing fuel economy—up to 75 miles 
to the gallon! Luxurious comfo ig motor-bike 
saddle seat mounted on double coil springs. . shock- 
absorbing springs ‘on front wheel . big ‘balloon 
tires designed for comfortable riding as well a3 easy 

ring and long. life, Powerful 2-wheel brake 
Fallon (plus) fuel tank, Brilliant head-light. tal- 
ight. Nothing else like it—and it's yours for only 
$307.00 fob, factory 


ce > 


Rider Agent Plon 
‘Avallabl 


BEAUTIFULLY DETAILED, OFFICIALLY SCALED 
Ousteaeccads WATERLINE SHIP MODELS 


SCALI 


‘COMET METAL PRODUCTS CO.. INC. 
RICHMOND HILL 18. N.Y. 
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PROTECT CHILDREN 


For torge dogs! 
28x36 
Post 


$495 pic 


Use this revolutionary, chemically treated mat 
on regular bed of pet, or separately —rids cats 
or dogs of fleas, ticks, nits. Pleasant, clean odor 
counter-acts animal smell. Kennel-tested by vet 


fox 1143-89 


V. F. GARRETT CO. TEXAS 


‘outa 


7 ron tan rconomcns 
WwiNten TRAVEL BUY A 


sz SnowCar 


Four passenger 125 h.p. mod- 
el as low as $1985.00. Two 
passenger models—$1550.00, 
CALLAIR 
‘WYOMING 


RERSTSTAT 


PAYS BIG! SEND ror FREE, mio, ILLUSTRATED 
ion, Graduates report making 


AFTON, 


GI Repreved. i 


EAVER SCHOOL OF REAL ESTATE (Est.1936) 
E. Pershing 


4. HOUSTON MAUPIN, Dept. 66, Ti 


I Re eee 
| ‘Our 343rd Advertisement 


: REAL DIESEL ENGINE! + : 


& 
i 


o Retuall 


mat eee 


ES arog 


* 
¥ Sokante et bees 
* East, gate gun * 
aioe 


‘Send $2.98 pion 250 pon 
$ cotwan wousy con, dept. 107 E 126th St, New York 35, W . 3p 
Prerrerererrrrrrerre rr res 


8 FT. PRAMS 
ROWBOATS. 


U-MAK-IT 
BOAT KITS 


7O3R-WHITTIER ST. 
New York 59, N.Y. 


KEEP FORDS ALL FORD 
with GENUINE FORD PARTS 


Made Right to Fit Right 
to Last Longer 


Each Christmas more thousands give 

HULL AUTOMOBILE COMPASSES 

EVERY CAR OWNER on you It will appreciate a 
tclenihe 


handsomely designed, occurste, ‘arument 
thot lw M way te ture cto 


trailers! 

Write for FREE Catalog 

Hammer Blow Tool Company 
Wausau 14, Wisconsin 


TRAILER 


ELIMINATE HAND SIGNALLING 

S & L DIRECTIONAL SWITCH 

The lowest priced Directional 
Switch that meets ail 


ao eae eats eee oe 

pg Aa Ay Td 

A PERFECT chaisrias GIFT 
TOR moronIsts 


The Best 
and Safest For 


Beginner or expert, you will 
appreciate the extra quality, 
accuracy, and safety of a genu- 
ine Winchester rifle. The Win- 
chester Model 69 
shooter's dream 
lightweight, 5-shot box mag- 
azine repeater with the acca- 
racy for which all Winchesters 
are famous. Shoots. 22 Short, 
Long, Long Rifle cartridges 
interchangeably. 

See this rifle at your dealer's, 
Operate its precision bolt action, 


extra value in this first qual- 
ity, yet inexpensive, genuine 
Winchester rifle. 


FREE! Folder give 
ing full details of all 
Winchester 22 caiber 


TE Wadltl Rone Yel O9 


WINCHESTER 


SPORTING RIFLE 
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EVERY CAR OWNER NEEDS "ae 


SpOT-LITE 


| TROUBLE SHOOTING LIGHT 
PLUGS INTO CIGARETTE 
LIGHTER OF YOUR CAR 


Perfect for finding house 
mi 

‘out of car — Useful for 
truckers, police cars, 


tes permanent fash light. 
uipped with 12 ft.cord. Throws 
i candie for 

Excellent 


"G50 Made Stade of dur os Sis plane = ity 


2 Tvory oF 
Does he have a Weston Expo- Geet ‘Bier afte Jeet? 
sure Meter? 

Stills or movies—color or 
black-and-white—he'll get bet- 
ter shots every time with a 
Weston. 

And if you're a camera user 
why not treat yourself to a 
Weston? At your photo dealer. 


| WESTON 


EXPOSURE METERS 


MARINE MART-DEPT.24-BUFFALO 7, N.Y. 


Seen the NEW 


Crosman CO2 
PISTOL & RIFLE? 


Crosman Arms Ce., Inc. + Rochester 7, M. Y. 


CHAMPION V-GLOW PLUGS 


for model engines only 
<——* CHAMPION TERMINAL assures bexier 


center electrodi and provides 


: sturdier electrical connection: 
CHAMPION.CERAMIC. INSULATORS— 
ieee proved. dependable in millions of 
ampion Spark Plugs 
CHAMPION SILLMENT TEAL prevents 


excessive compression leakage 
‘tween insulator and shell. 
CHAMPION 


2, hun 
ied mmode400 Yo 55,000 
Gouoline or Dierel powered 


STRUCTION. 
more dependat 
Follow recommendations of plug types and fuels ap- 


DW. ONAN & SONS INC. proved by engine manufacturer. 
814 ROYALSTON/AVE.  MINNEAPOUS 5, MINN. CHAMPION spark PLUG COMPANY, TOLEDO 1, 0. 


TB rorutaR science 


“Operation Frostbite” 
Calls for the Dependability of 


‘CHAM PION Pm 


— Plugs 


BE A CHAMPION DRIVER 
... Keep Plugs Clean for Winter Starting! 


Champion dealers are backed by 
the world's best spark plug engi- 
neers and equipment: to give you 

’h_ Champion 


Most service calls in winter in 

volve cars that won't start. Dirt 

and oil accumulations on spark 

plug insulators often short circuit formance witl 

plugs under cold, damp condi- Plugs. It pays to let them 
ns. Be sure to’ wipe off insu- often. Replace with your plugs frequently for 

lators froquantiy. new pions wise aecemmary. fall power and ssoamme? 

CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
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B. J. Resnolds Tobacco Company, Winston-Salem, N.C. 


e 
© Say Merry Christmas to every pipe - 
smoker on your Xmas shopping list— 
or to any man who likes to roll his own Z 
cigarettes—with a big, full, one-pound 


tin of Prince Albert! 
Choice, crimp cut, mild, flavorful to- 


bacco: ready for Christmas in a col- AMERICA’S LARGEST-SELLING 
orful, gift-packed Yuletide package . .. 
with a built-in gift card right on top! SMOKING TOBACCO 


BD POPULAR scieNcE 


Popular Science 


this Moth ———_— 


this low-down will help clear away the debris of 
TV's recent bombshell Page 116 


Outdoor Lights Spell Merry Christmas. This spot- Uncle Sam Can Use Your Workshop. Here's a call 


lighted Santa may be all you need, but if you _ to the basement bench-and-lathe brigade to help 
want to get fancy, here's how. we 161 industry re-ann America, 


New. Follow these It’s Gas, Not B 
LPG, a butane-propane mixture that’s got more 
Page 150 


Make Your Floors Look Li : 
know-how tips, using rented machines, and you'll 
doa professional refinishing job. Page 170 sass than high-octane. 
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1900 


Granddaddy of oll toy electric trains, 
with motor beneath carat right, drew 
current from track of metal sirips set 
in wooden ties. 


h Christmas 


190 Early locomotive copied pioneer 
electric type of B&O. 


1907 92.22 cf hi tov and cars was typical of period. Train ran “‘on four good 
dry batteries," alang "standard" three-rail track of wide 24s-in. gauge. 


Midget electric-type train was one of first built for O-gauge track, of 1%4-in. width, which 
191 was introduced in this year and has become the most popular gauge today. 


37 New high in accuracy was this copy of Hudson-type locomotive of the Twentieth Century 
19 Limited, a stock model precisely built to scale of one-quarter inch to the foot. 
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Ingenious feats of remote control are 
highlights of half a century of progress as miniature 
railroading marks its Golden Jubilee. 


for Electric Trains 


By Alden P. Armagnac 


KILLED artisans of the Lionel Corpora- 

tion, largest and oldest maker of toy 
electric trains, have turned out a miniature 
engine surpassing any night-before-Christ- 
mas dream, 

It’s a golden locomotive—a gleaming rep- 
lica in precious metal, valued in hundreds 
of dollars, of Lionel’s stock-model Santa Fe 
streamliner. Illustrated on this month's PS 
cover, it marks the Golden Jubilee of 
ture railroading. It was a gift from the staff 
to the founder of the company, Joshua 
Lionel Cowen, who built the first toy elec- 
tric train just 50 years ago. 

You can’t buy a golden locomotive, the 
writer was especially asked to add, lest any- 
one try—for there are model railroaders to 
whom expense is no object! What they can 
choose from though, should satisfy the 
most exacting 1950 fan. 

Sleek streamliners whiz along a minia- 
ture right-of-way in a Lionel showroom, past 
automatic semaphores, winking block sig- 
nals, and remote-control switches. Steam- 
type models belch smoke, and their whistles 
sound like the throaty wail of a big “hog” 
for a crossing at grade. Engines reverse and 
back up, take cars from sidings, and make 
up a train, all at the touch of distant but- 


tons. And, this year, there's a new refine- 
ment called Magne-Traction. Magnetized 
driving wheels enable all of Lionel’s 1950 
locomotives to climb stiff grades, and on 
level track to pull extra-long strings of cars. 

Like many a major railway system, this 
‘one grew from modest beginnings. Its story 
is one of a series of inventions as ingenio 
and patentable, as any in large-scale rail- 
roading. Probably the most fascinating 
thing about toy electric trains is their ability 
to do lifelike things without the touch of a 
human hand. And ways of making them 
perform tricks by remote control account 
for a good part of Lionel’s 170 patents. 

Today a really rabid model-railway en- 
thusiast would sooner grasp something vio- 
lently radioactive than lay hands on a car 
to be moved or coupled. But even as simple 
a feat as starting and stopping a toy train 
with a distant control lever seemed like 
magic a half century ago. 


Midget Motor Led to First Train 


The year was 1900, trolley cars were still 
new-fangled, and railroads had just begun 
experimenting with electric locomotives, 
when Cowen built the first toy electric train. 
A young man of 20, he had perfected a 
miniature motor, which was being made for 
battery-powered electric fans by his newly 
founded Lionel Company. Seeking more uses 


Santa Fe streamliner is one of today’s Diesel types. Miniature engines and cars are 
designed from the railroads’ own blueprints, furnished to Lionel for this purpose, 
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A Panorama of Progress in Mi 


mal control 


then drops to i 
ger,” as train goes by 


and customers for his motor, he hit on the 
idea of electrifying toy trains, of which the 
most elaborate then windup clock 
work affairs. 

His 1900 electric 
power car with his ath, and a 
trailer car. Through its wheels it drew cur 
rent from two-rail track, to which batteries 
were connected. The tracks were metal 
ribbons set in wooden crossties. Wheels at 
opposite ends of a car axle were insulated 
from each other, preventing a short-circuit 

Three-rail track came in 1909. 
tral third rail conveyed current to the train, 
and outer rails were connected to form a 
single return path or ground. This dis- 
pensed with insulating the car wheels. It 


were 


train consisted of a 


jotor b 


Its cen. 
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jature Railroading Reviews 


Whistle, added to 
tender in 1935, works 
control. Re- 
tonesound 

to come from en- 


tomatic mechanical 


coupling, 


also permitted more in track lay 
back upon itself 
without bringing the 
rails into electrical contact 
I track was of wide 2%-inch 
ge; in 1915 Lionel added the 
now-familiar 1% Toy trans- 
formers had meanwhile replaced dry bat 
teries to supply safe low-voltage power 
Miniature 
ing out with glamorously painted accessories 
that worked—hand-operated or 
cally tripped signals, crossing gates with 
ringing bells. In 1921 the first automatic 
electric accessory, a semaphore, 
style. Weight of an approaching train 
closed an electric switch beneath the track 


variety 
outs, Track could curve 
and join to form a Y 


wrong outer 


ch “O’ ge 


railways were now blossom- 


mechani- 


set a new 


Some of the Most Ingenious of Lionel Innovations To Date 


First electric “operat- Uneoupling by re- 
ing” car, a dump car mote control, another 
introduced in 1938, 1938 inven 
d unloads coal ploys same control- 
remote-control track section used to 
button is pressed, work “operating” cars. 


ignal electrically. Cross- 


uutomatic ge 


and worked the 
ing gates and an 
work the same way 

First big step forward in remote control 
came in 1926. Lionel had already brought 
out a track-attached tripping device to re 
verse a train. Now it introduced locomotives 
that rev anywhere on the 
track. The trick is done by a built-in se 
quence switch with four successive positions 

forward, stop, reverse, stop. Interrupt the 
track current by pressing a control button, 
and the rotary switch advances one step. 
Pressing the button the right number of 
times thus evokes any desired response from 
the t 

Re 


nan” now 


sed electrically 


note-control switches, set by flicking a 


Smoke, a 1946 refine 
ment for locomotiv 
is produced by ele 
cally heated chem 
pellets. Piston “pt 
it from stack 


Magnetic traction, |t- 
est advance, enables 
ull 1950 Lionel en} 

to climb stiff grades, or 
pull more cars on level 
track, 


distant control lever, were another 1926 in 
novation. An ingenious anti-derai 
ture, automatically throwing any 
set switch to avert a wreck, 


wrongly 
was added to 
the remote-control switches in 1951 

A sound recording of a New York Cen. 


tral _locomotive's whistle helped Lionel 
match it with a toy one, perfected in 1935 
Installed in a miniature train's tender, it 
consists of a midget electric blower and a 
pair of flutelike pipes, whose tones merge 
into the whistle sound. A remote-control 
button sounds the whistle. How it works 
may well mystify the user, for the instrue- 
tion book doesn't tel 

The secret is a little selenium-disk recti 
fier within the whistle controller. It feeds 
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POWER PHO TRIED BOC 


GROUNDED OUTER HANS 


INSULATED CONTROL RAKE Af 
{GROUNDED TO. OTweR OUTER EARS 
S¥'man Tmowne Swe AUTO 
MATICALLY TO AVERT BURARING 


fT 


How remote-control switch works is shown 
hy pictorial wiring diagram. Flicking control 
lever, in direction indicated, throws switch 
from’ curved position above to straight one. 
Switch also turns of own accord for train from 
upper left. Wires in color are now carrying 


direct current into the track, in addition to 
the alternating current that drives the train, 
when the whistle button is pressed. In the 
train’s tender, this actuates a relay that 
responds to direct current only, and closes 
a circuit that blows the whistle. 
inding still other of 
control was a problem when, in 1938, 
Lionel introduced self-unloading cars and 
automatic uncoupling. An acceptable com 
promise was to confine these operations to 


avenues remote 


Magnetized locomotive truck clings even to 
upside-down track. Demonstration shows pow- 
er of magnets used to improve traction by keep- 
ing engine's driving wheels from slipping. 
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30 Thaw Serre 


current; those in white are not. On way to red 
indicator lamp, now lit, current flows through 
solenoid but is too feeble to work plunger. 
“Shorting” it past lamp to ground boosts flow, 
operating plunger and switch. Indicator lights 


change. 


sections of special remote-control track 
with extra rails. Pressing buttons made the 
auxiliary rails “live,” and contactors be- 
neath the cars drew current for their sole 
noid-operated mechanism. News hani 
cal couplers, replacing electrical ones, are 
magnetically operated by a coil in the spe 
cial track, 

Wired-radio operation of trains, a 1946 
remains today the ulti 
control. Ten control but 


me 


Lionel innovat: 


mate in remote 


Bars of magnet metal are inserted in miniature 
locomotive, which comes to worker on moving 
belt of assembly line in Lionel factory. At this 
stage, toy engine is nearing completion. 


tons, on a one-tube transmitter, send radio 
signals of different frequency along the 
track. On the train, selectively tuned re 
ceivers reverse the engine, blow the whistle, 
and unload and uncouple cars anywhere. 
Moreover, the system will independently 
control two or more trains on the same 
track. Not surprisingly, such a train set 
is the most expensive in the catalog. 

A resourceful model railroader, how- 
ever, can make less costly equipment per- 


‘To magnetize inserts, worker places locomotive 
on pole pieces of electromagnet, which is en- 


ezized for preset time by pressing button. Then 
engine goes back on assembly-line conveyer belt. 


vice has figure that emerges, waving lantern to 
warn motorists, as train nears crossing. 


form marvels. Block signals and insulated 
track lengths enable two trains to run on 
one track without colliding. Interconnected 
switches automatically vary the route a 
train selects, as if worked by an unseen 
tower man. Look at Lionel’s instructions 
for stunts like these, and it may seem as 
if you'd need to be an Edison to connect up 
the wiring of a modem toy railroad. But 
don't be surprised if you come upon little 
Junior doing it successfully! END 


Finished engine gets running and smoke test 

on short length of track at end of the assembly 
ne. Passing this final checkup gives it the 
ighball” to carton awaiting it. 
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“Wingless Wonder" Tests Landing Gear 

Tne warbird above has had its wings 
clipped, but performs an important service 
to America’s fighting forces. The “Wingless 
Wonder,” a salvaged B-26, is used by engi- 
neers at Wright-Patterson Air Force Base 
for skidding tests to obtain data for the de- 
signing of better landing gear. Clipped 
wings (right) cut the heavy plane's lift as it 
hurtles down the runways at 150 m.p.h. to 
be braked to a full- stop. 


Toy Building Units Snap Together 
INVENTIVE: and it ination are the 
only limitations to the variety of toys the 
youngster above can build with his 
colorful Tenite plastic units that snap to- 
gether with rustproof fasteners. The geo- 
metrically-shaped pieces are said to be 
lightweight, chip-proof, sturdy enough to 
withstand rough play, and easily cleaned. 
Snap Blocks are made by International 
Molded Plastics, Ind., of Cleveland, Ohio. 
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Pointer Follows TV Action 

A TELEVISION commentator or announcer 
can now insert a black or white pointer any- 
where in a TV picture so that you can more 
easily follow the action he is describing. As 
shown above, the GE Electronic Pointer is 
mounted in a chassis containing a monitor 
screen. Control st at lower right enables 
him to shift the pointer smoothly. The de- 
vice should be especially helpful to tele- 
viewers during sportscasts. 


Steel Frame Converts Truck to Bus 
An orprnary light pickup truck can be 
converted to a small bus in a few minutes 
with this one-piece tubular steel frame, 
which slides into the truck body. Light 
enough to be handled easily by one man 
(top), the Dixie Tallyho has three full-width 
padded seats. A heav as top and side 
curtains give protection in bad weather. 
Alone, it is a beach cabana or lawn seat. 
Made by Dixie Tallyho, Inc., Fairburn, G: 


Heater Aids in Cold-Weather Starts 

Tus electric immersion heater for auto 
engines, developed by GE, is inserted in a 
small hole cut into a lower radiator hose. It 
pre-warms the coolant surrounding the motor 
block. The inset shows the two parts that 
clamp against the hose to make a permanent 
watertight joint. Plugged to an electric out- 
let for a few minutes on cold mornings, the 
Calrod unit reduces engine wear and cuts 
drag on the battery. 


AME Dg 
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Jack and Dolly Unit Moves Heavy Parts 
Tue problem of both lifting and moving 
ito parts is solved by this dual-pur- 
pose unit k, made by the 
Tow Bar Sales Co., of Chicago. The devi 
consists of a screw-ty, i jack 
mounted on a dolly. It weighs 70 pounds 
and has various d able adapter heads to 
suit engines, transmissions, and different 
Above, it is carrying an engine into position. 
It can be used a conventional jack. 


Steel Mat Helps Snowbound Cars 

Tue flexible steel mat being placed under 
a car wheel below will help a driver out of 
ice and snow. Points of the wire rods hold- 
ing the 16-gauge strips together project 
downward to give needed traction. One or 
more mats can also be used as a door shoe 
scraper and are easily cleaned by shaking 
them. Weighing 3% pounds each, they roll 
into a small size for storing. William F. 
Klemp Co., Chicago makes the Handimats. 


piste. 


Toe-in roller in steel mill 
guides strip of metal 43 
inches wide. Roller’s halves 
may spin freely on station- 
ary bent axle, or turn to- 
gether with flexing shaft. 


Roller Makes Belt 
Toe the Line 


BES and strips of metal go ight 
when they pass over a new “toe-in” rol- 
ler. Although it presents a flat working sur- 
face, the roller exerts a lateral force that cen- 
ters anything in contact with it. 

Since a belt won't slip off it, the roller has 


Dropped askew and off-center on twin rollers, 
pencils are automatically straightened and cen- 
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Split-roller model has 
lines to show di 
of toe-in forces. 
in contact with moving 
belt is the one with a 
nearly straight edge, 


promise as a power-transmission pulley. In 
steel ls, it keeps a moving strip of metal 
aligned, averting damage to edges in han- 
dling. It permits such novelties as belt con- 
veyers with metal belts, and roller convey- 
ers that line up loose articles moving along a 
production line. 

Invented by E. T. Lorig, U.S. Steel en- 
gineer, the roller is made of twin cones with 
axes askew, giving an almost straight work- 
ing side. The cones’ lateral friction shifts an 
off-center belt sideward—toward the center, 
then away, at each passage. Since the first 
effect is greater than the second, a net cen- 
tering action results. 


— 


tered as they move toward left, in working 
model of roller conveyer using new principle, 


'Copter to Clear Pilot's View. Instead 
of windmilling above the fuselage, the 
blades of this helicopter would rotate around 
the cockpit. Besides providing better visi- 
bility and easier escape in case of an emer- 


gency, it is claimed that this position of the 
binde being nearer the aircraft's center of 
, provides improved stability and 
Enatrallumd allbwasnogo! Bladen bolbe used 
to provide greater lift. 


2 Blower to Remove Sawdust. Acting 
like an air scoop, this device attached to 
the side of a handsaw handle blows away 
the sawdust that drops on the saw line dur- 
ing the backward stroke. Air entering the 
scoop on the forward stroke of the saw is 
directed, through 

sage, downward toward the wi 


Turn the page, please, for three more new ideas. 


‘a tapering, curved pas- 


Christmas Star to Douse Fire. De- 

signed for the top of a Christmas tree, 
this star filled with fire-extinguishing fluid 
serves as a safeguard as well as an ornament. 
A spring trigger, normally held in a cocked 
position by a fusible element, is released if 
the tree catches on fire. This breaks the star, 
spraying the tree with the liquid chemical, 
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4 Swing Guide to Train Golfers. A golfer 
using this training device can’t do any- 
thing else but execute a perfect full swing. 
The head of the club, riding in a longitudi- 
nal slot, is guided throughout the entire 


Vacuum Clean 

and dirt sucked into the tank of this port- 
able vacuum cleaner would be passed over 
a helically shaped white-hot electric element 
and burned to ash, The ash drops down 
into a collecting receptacle and the air is 
passed through a charcoal filter to remove 
all odors before being exhausted. 


swing. A chart or mat on which the golfer 
stands shows the correct foot positions that 
should be used with each of the various 
types of golf clubs, Balls are placed on the 
tee and can be actually hit. 


‘Snow Scoop to Save Stooping. A sec- 

ond handle, consisting of a wire loop 
fitted with a grip and attached to a snow 
scoop with a cotter pin, makes it easy to 
shovel snow without back-bending. The 
wire, free to slide through the eye of the 
cotter pin, allows the shovel to be maneu- 
vered or turned as desired. 


Patents un these inventions hace been granted to: 1. M- Bates, Brooklyn: 2.J Landien, Gary, Indi: 3. H. Leon, Brooklyn: 
4 J. Plunkett and E. Dorso, Niagara Falls, N.Y; 5. L. Deyo, Lewiston, Idaho; 6. 6. Bickley, Bala-Cynuyd. Pa. 
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Tue man in the crow’s nest above is busy 
giving the insulators of Southern California 
Edison Company's high lines their regular 
washing behind the ears. Dressed in oil- 


Bike Gets Block-Long Light Beam 


Tus new Westinghouse bicycle lamp 
throws a beam of 5,000 candlepower. Pat- 
terned after sealed-beam automobile head- 
light, it operates on either three or six flash- 
light batteries. Lamp costs $1.75; mounting 
brackets and battery case are extra. 


Affects Eyesight 

rirti of the people living in a town 
more than 15,000 ft. above sea level in the 
Andes have been found to have only two-thirds 
normal vision. Dr. Jorge Valdeavellano, of Lima, 
Peru, reporting to the Third Pan-American Con 
gress of Ophthalmology, laid the blame for this 
deficiency on enlargement of blood vessels. 


pressure jets from a 700-gallon tanker. Dirty 
insulators may break down electrically un- 
der voltage surges. 


se Anti-Red Leaflets 

Tue tub-like object above is the latest 
weapon in the Cold War—a propaganda 
rocket. A young German is about to fire it 
over the border into the Soviet sector of 
Berlin. A double explosive charge first sends 
it flying hundreds of feet in the air, and 
then blasts it apart to rain anti-communist 
leaflets upon Red territory. A thousand 
leaflets can be packed into the six-inch 
diameter of the two-foot tube. 
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REPORT FROM THE 
DRIVER'S SEAT... 


You get a funny feeling when you climb into 
the ‘51 Ford and can’t find a clutch pedal. 


Shaw Drives the New 


Trying out thi 


ng-heralded automatic 
isted torque converter, 
the best on the road. 


By Wilbur Shaw 


EDrron’s NOTE: This month Porvtan 
Science's automobile reporter sneaks you 
through the guarded gates of the Ford 
proving ground for a preview of the 
newest automatic drive. 


B= in 1948 the Ford people bobtailed 
their engine—they began casting the 
bell housing separately from the block. It 
was a tip-off they had other changes in mind. 

They did. It’s here now. Ford—and Mer- 
cury, too—for 1951 have those long-awaited 
automatic transmissions. Bobtailing the en- 
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gine was just to get ready for a torque con- 
verter in place of a clutch. 

They're optional, these new transmissions, 
You pay extra. Whether you'll be willing 
to depends on whether you react to this 
new transmission as I did. 

Now, I may as well admit that I’m prej- 
udiced when it comes to these automatic 
drives. I got rid of one car largely because 
I didn’t like its do-it-for-you transmission. 
It would shift when I didn’t want it to, and 
wouldn't when it should. In preference to 
some of these newfangled drives, give me 
the old low-intermediate-high shift lever 
any day. They keep telling us that auto- 
matic transmissions simplify driving. I ques- 
tion this, at least under some conditions. 

I was delighted when I was invited to 
Dearborn late last summer to try out the 
new Ford-Mercury drive. First off, I went 
to see my friend Harold Youngren, the com- 
pany’s vice-president of engineering. The 


led the new Ford-Mc matic trans- this '51 Mercury t 
on on the proving ground “fast track” in pared with the st 


The arrangemes on or different from that of other 
quadrant of jercury (and the s The starter works only i 


‘These are the working parts of the new drive. 
At the left is the torque converter, cut away 
fat the right, the gear box. The converter 
air-cooled. Actual engine revolutions per mile 


new transmission is Harold's baby. He 
started working on it at Borg Warner years 
ago and his labors have now borne fruit. 
He explained how it worked, and it was 
obvious he is proud of it. 

The Ford-Mercury drive is sort of half- 
way between Packard and Studebaker on 
one hand and Buick and Chevrolet on the 
other. Like Packard and Studebaker, the 
Ford-Mercury transmission has a torque 
converter that is gear-assisted some of the 
time when the selector lever is in the Driv- 
ing Range position. This intermediate gear, 
used most of the time from a standing start, 
helps the torque converter get the car under 
way. But it slips out of the power train as 


Benson Ford, who heads the Lincoln-Mercury 

Division, is mighty proud of the new drive. 
He's on'the right in this picture, taken when 
he paced the 500-mile race in a 1950 Mercury. 
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average out between those of a regular drive 
‘overdrive. The rear-axle ratio for both Ford 
and Mercury is 3.31:1—as against 3.73 and 
79 respectively with a regular transmission, 


the car gains speed. For more zip on a hill 
or in passing, you can kick the transmission 
down into intermediate at anything below 
58 m.p.h. And like all these new torque- 
converter drives, the Ford-Mercury also uses 
gears for low and reverse. 


Torque Converter Not Locked Out 

The Packard and Studebaker converters 
lock out of the power train at certain speeds. 
The important difference in the Ford-Mer- 
cury drive is that, whether the converter is 
icting to multiply torque or as a fluid coup- 
ling, it’s always in the power train. 

That makes it somewhat akin to Buick 
and Chevrolet. But there's a difference 
there too. Buick’s Dynaflow and Chevrolet's 
Powerglide do not have a gear-assist for the 
converter in driving range [PS, April '50, 
p. 98]. 

It seems to me that Ford-Mercury has in- 
corporated the most desirable features of all 
the automatic transmissions I know about. 
It’s a smooth, well-engineered job. 

From Harold’s office I went to the track. 
This is on the old Ford airport, which has 
been converted entirely to proving grounds. 
Most of the track is fairly flat, but one of 
the curves is banked for 90 m.p.h. 

My first mount was a Ford Six with the 
new transmission. I was glad that a six was 
available. It would be new to me. I climbed 
into the left-hand seat and turned on the re- 


The first picture with this article shows my 
left foot on the brake pedal. Here's a cl 

of the extra-long pedal. A lot of drivers 
will use that left foot, especially in parking. 


cording machine I use to wax my impres- 
sions during a drive. Here are my com- 
ments: 

You can start the engine, with this new 
transmission, in only one position of the 
selector lever. That's in neutral. That's 
okay . @ good safety provision. You 
could get yourself into trouble otherwise. 

I like the arrangement on the selector 
quadrant. It’s different from the rest. Neu- 
tral’s in the center. Reverse is to the left of 
that. It'll be easier for the average motorist 
to get used to the position of the lever in 
reverse. It matches the position of a con- 
ventional lever. 

This shift is hard. It’s a good deal harder 
than in a regular transmission, Maybe it's 
just this car, and the production jobs will be 
different. 

With the selector lever at drive, I eased 
down on the accelerator and began rolling 
along a broad strip of concrete. 

Well, you can’t deny it . . . this transmis- 
sion is smooth. With light accelerator pres- 
sure, you can go out of intermediate into 
“high” at about 17 miles an hour . . . but 
you can stay in intermediate . . . you can 
keep it from shi . clear up to al- 
most 60. Just tromp on it, that does it. 

I kept starting and stopping, feeling out 
the acceleration and trying my best to de- 
tect the point where the intermediate gear 
let go. 


Here's the underside of the drive. The left 

row points to the air intake for cooling the 
converter, The nght on oints to the air out- 
fet. The transmission holds 9 quarts of oil. 


I can get the transition now . . . I can feel 
it going . . . from intermediate into high . . . 
hut you can just barely feel it. It's that 
smooth. 

1 honestly believe this is the smoothest 
acceleration I have ever experienced from 
zero to cruising speed. Now we're coasting. 
Foot off the accelerator. We're slowing 
down. There! She slips into intermediate 
at about 5 m.p.h. And I mean slip. Hardly 
perceptible. 


Kicking It Down Isn’t Necessary 


I wheeled onto the fast track. By this 
time I was beginning to like the fast ac- 
celeration qualities of the converter-plus- 
gear. I also was beginning to understand 
what Harold Youngren meant when he said 
Hae keepi the converter in the power 
gave this transmission a lot more flex- 
. You didn’t necessarily have to hit 
the accelerator hard, striking a button un- 
dermeath on the floor, as you do to get out 
of overdrive, to get a burst of speed. The 
instant you open the throttle, the converter 
begins giving you more push. Yet you can 
throw the gear part of the transmission back 
into intermediate for even more torque by 
depressing to the button if you want to. 

You get performance, all right, but I won- 
der what it costs in gasoline. It must be 
plenty. 

I was wrong. The word I get is that gas 
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Harold Youngren told me, “I'm perfectly. sat- 
ished that'w fot af people tare pea t0 detec 
this transmission for the entire life of their cars 
without once shifting into low range.” 


mileage averages better than with a stand- 
ard gearbox, but not quite as good as with 
overdrive. 

We're doing 55. Now I'm going to pull 
the selector lever into Low Range. Such 
procedure can create havoc with some trans- 
missions, This one reacts beautifully. Just 
normal fast deceleration . . . That's good. 

The gimmick is that shifting into Low 
Range at that speed puts you, not into low, 
but intermediate. 


Low-Range Protection Is Automatic 


Now I'm getting it. At about 30 miles 
an hour, as you decelerate, the shift into 
Low Range does occur. If the shift from 
high to low at speed wasn’t delayed by the 
automatic intervention of intermediate gear, 


They're steel workers. A monkey is st 
workers’ lingo for a tap hole for drawing off 
slag from a blast furnace. 
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it would pitch you into the windshield . . . 
what a beautiful piece of engineering! 

You need Low Range . . . there are times 
when you need extra braking power in go- 
ing down hills, or more oomph in going up. 
Still, you'll rarely use it. 

Engine braking effect is on the debit side. 
The braking effect, compared with that from 
a conventional transmission, leaves some- 
thing to be desired. But that is characteris- 
tic of all these new torque converters, And 
it is not a serious factor. 

I wanted to try out the transmission in 
sand, and I left the track to drive to the 
Ford heavy-going course. When the car was 
thoroughly bogged down, I tried rocking it. 

This isn't so. g¢ You have to cross 
through Neutral to shift back and forth be- 
tween Drive and Reverse. That takes some 
doing. I'll have to revise my estimate of the 
positions on the quadrant. This car is hard 
to rock. You might have your troubles . . . 
getting out of snow, sand, or mud. But you're 
supposed to stay out of that kind of trouble. 

In a 1950 Mercury body on a 1951 chas- 
I left the proving ground to do a little 
driving in traffic. In hard stop-and-go driv- 
ing through Dearborn the transmission 
proved to be everything the Ford people 
claimed for it. It would scat like a cat when 
you hit the accelerator. 


A Little Creep 


This engine idled a little fast and the 
car had a tendency to creep. I had to keep 
my foot on the brake pedal at a stoplight. 
But with practically any of these new trans- 
missions, you can’t have all this and Heav- 
en too. Give Studebaker credit. They've 
whipped that creep problem. 

But creep or not, I'm going to stick my 
neck out on this new Ford-Mercury trans- 
mission. And get into a peck of trouble 
with partisans of the other automatic drives. 
Nonetheless, it's my considered judgment 
that the Ford-Mercury drive is the best of 
the lot. It paces the field. END 


This Month’s Shaw-ism 


The driver who is as courteous in his car 
as he is in the boss's office hardly ever gets 


into an accident. 


Wing Tanks Increase Bomber’s Range 
Fue tanks mounted on the wing tips of 

this North American B-45C jet bomber give 

the plane a longer reach, increasing its for- 


mer 800-mile radius. The nacelles of the 
engines and the tanks are painted black to 
reduce glare in the pilots’ eyes. The bomber 
can carry more than 10 tons of bombs at 
a speed of 550 mp.h. 


Milk Cooler Is Easier to Load 

A new kind of milk cooler is taking some 
of the load off farmers’ backs. It opens from 
the front so that 110-Ib. milk cans need be 
lifted only 11 inches. With old-style, top- 
opening coolers, the cans must raised 
three feet to be dunked in cold water. The 
Westinghouse cooler sprays 25 gallons of 
water a minute over the cans, chilling milk 
from 90° to 45° in 1% hours. 


Flying Lab Coats Itself with Ice 

Tue jungle of pipes attached to the side 
of this C-54 flying laboratory helps en- 
gineers at Willow Run Airport to test air- 
craft de-icing equipment aloft. Nozzles on 
the pipes spray ordinary water, in the form 
of rain, snow, or fog, on the plane. In freez- 
ing altitudes the spray mes a coat of 
ice. Despite its size, “Squirtin’ Gertie” 
doesn’t produce much drag on the plane. 


Light Is Strong Enough to Read By a Mile Away 

Even a mile away, the light from this new portable searchlight 
is so bright you can read a newspaper by it. Fitted with a 200- 
watt, sealed-beam lamp, it plugs into an ordinary 110-volt 
socket. The searchlight has an adjustable stand, and is useful 
to farmers, mechanics, and others both for area illumination and 
making night repairs. Unity Manufacturing Co., of Chicago, 
also make other models that use 6-, 12-, or 32-volt power and 
have plugs for automobile or marine use. 
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Converted LCT Repairs Highway Bridges 


Tue converted Navy LCT (Landing 
Craft, Tank) above is busy cutting bridge 
maintenance costs for the South Carolina 
Highway Department. Stripped of its super- 
structure except for two deck houses, the 


7 
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Taped Wool Tufts Test New Automobile’s Contours 


Berone incorporating final design changes 
in the new Type 401 automobile, engineers 
of the Bristol Aeroplane Co., of Britain, took 
a tip from their aircraft division and taped 
tufts of wool all over the body of an experi- 
mental model. Photographs taken as the car 
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vessel was rebuilt with a level deck. Timbers 
and pilings are handled by an old 20-ton 
steam locomotive crane mounted at the bow. 
The craft has three Diesel propulsion units 
and a Diesel-driven motor generator. 


was driven through its speed range deter- 
mined the direction of air flow over any 
point on the body and gave a visual check 
of aerodynamic efficiency. Results: cleaner 
bumpers, swept-under side panels, and re- 
positioned lights. 


Aluminum Toboggan Is Light, Tough 

Mave of heavy-gauge aluminum, this new 
junior toboggan (left)—3% feet long, 16 
inches wide—weighs only 7 pounds. Flush 
rivets leave the bottom smooth for a fast ride 
over snow, sand, or grassy slopes, and the 
flexible bow doubles as a bumper. The 
Duraboggan is made by Duratech Mfg. 
Corp., Tarrytown, N.Y., to sell for $10.95. 


Casement windows are bolted to lintels by studs 
quickly welded in place. Power source in for 
ground is battery-operated, has its own charge 


res will hang from these studs 
nel-type flooring, Gun is also 
ing broken or sheared bolts. 


waacl a 
handy in rep 


Dashboard Lights Reveal Car Battery Condition 


A new device that is bolted 
to the dashboard instantly 
tells a driver the exact condi 
tion of his auto battery. With 
the unit on, the driver presses 
the starter button. If all three 
lights on the unit (inset) light 
up equally brightly, the bat- 
tery is in good condition. If 
one or more lights are dim, it 
shows which battery cel 
need attention. Flickering 
lights mean low water level. 

Detecto-Cell is sold for 
about $6 by the M: 
Corp., of Pontiac, Mich. 


Motor-generator, above, is used where power 
is available, delivers as much current as two 
conventional 400-amp. generators in parullel, 


Stud-Welding Gun 
Speeds Building 


Tus welding gun, holding a stud up to % 
inches in diameter, is p 
beam. When the trigger is pulled, the 
is quickly and strongly end-welded in place. 
Designed by a shipyard worker during the 
war, the Nelson stud-welding gun helps 
builders in mounting window frames and 
holding plumbing fixtures. In the new UN 
building in New York City, it's estimated 
that the use of welded studs to fasten the 
floor-to-ceiling windows eliminated drilling 
and tapping 50,000 holes in steel beams, 
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Pyrami t right are 
some of the 60-odd_products 
made in hundreds of varieties 
that now come in squirt cans. 


just 


You Wouldn’t Know 
The Old Bug Bomb 


Modern pressure cans squirt everything 
from shaving soap to shoe polish, 
from paint to pancake batter. 


By Sheldon M. Gallager 


DRAWING BY JERE DONOVAN 


Te bombs that put the blitz on bugs for 
our Gls have gone to work at home. 
Called aerosols, these pressure-powered, 
push-button dispensers are being recruited 
to do an increasing variety of peacetime 
chores, saving time, work, and money. Fitted 
with tiny valves and pinpoint nozzles, they 
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now spray out everything from perfume to 
shoe polish at the touch of a trigger. Other 
containers, fitted with slightly different 
valves, squirt out pre-foamed globs of sham- 
poo, shaving soap, whipped cream—even 
pre-mixed pancake batter, ready to fry. 
The original bomb was well named. A 
high-pressure, heavy-walled steel container, 
packed with gas at 70 pounds, it looked like 
a bomb, was heavy enough to be one, and 
cost from $3 to $4, with refills for about $2. 
jow you can get low-pressure, disposable 
spensers, operating at 40 pounds or less, 
at half the cost. A 12-ounce can of DDT, 


AEROSOLS NOW SQUIRT ALL OVER THE PLACE 


HAIR LACQUER 


snanroog 
‘ WHIPPED CREAM 
SHAVING cea vusonee 
bel » SALAD DRESSING 
oy PANCAKE cM 


ee) ey A oy 


sUN.Tal 


y se 
a . 


ee PA 
’ 
een eens 
as 


WATER REPELLENT 
oR Deu 


sooy 


Se 
~~ s 


ATHUETES-FOOT REMEDY 


INDUSTRIAL 


REFRIGERANTS 
(FOR SERVICEMEN 


PROTECTOR 


GARDEN INSECTICIDES 


ANIMAL REPELLENTS 


above shows, t 
modernized , too, = 4 
DECEMBER 1980 [3 


equivalent to 2% gallons of spray-gun in- 
secticide, costs as little as 98 cents. 

‘The new low-pressure container, made of 
lightweight tinplate, is essentially a beefed- 
up beer can. In fact, the normal pressure in 
a beer can at room temperature, or 70° F., 
is actually greater than that in an aerosol 
container at the same temperature. Only at 
higher temperatures, above 130° F., do 
aerosols begin to outpush beer, requiring a 
stronger container. Continental has one with 
heavier walls than a beer can, concave top 
and bottom, and a special interlocking side 
seam. Crown Can, working on its own, has 
developed a one-piece, drawn dispenser that 
eliminates all seams but the bottom one. 

The gas, put into the containers under re- 
frigeration to keep it liquefied, serves a dou- 
ble purpose. Part of it remains in solution, 
dissolved in the liquid concentrate to be dis- 
pensed, while part of it vaporizes, filling the 
headspace between the concentrate and the 
top of the can. The gas above the concen- 
trate serves as a propellant to force the 
liquid up a siphon tube and out through a 
fine jet. At this point, the gas still in solu- 
tion takes over to finish the job. Expanding 
rapidly as it leaves the nozzle, it blasts the 
liquid concentrate into an ultrafine, mistlike 
spray. 

In the foam-type products, like shampoo 


Strong, seamless container, made by 
Can Ci 


Crown 
., starts out as shallow pan (top left), 
m by successive stampings into tall, nar. 
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and whipped cream, the principle is the 
same, but the effect is slightly different. The 
gas particles trapped in the concentrate ex- 
pand as they leave the nozzle, whipping the 
liquid soap or cream into a fluffy lather. 
Large nozzles, instead of pinpoint jets, keep 
the foam from becoming a spray. 


How Pressure Is Determined 


‘The pressure inside an aerosol container 
is determined not by the amount of gas put 
in, but by its vapor pressure. This is a prop- 
erty of the gas itself and varies with each 
kind used. At any given temperature, it is 
the pressure at which the gas in the head- 
space of the can condenses back into liquid 
form just as fast as the liquid gas vaporizes. 
At this point, evaporation and condensation 
balance each other, and the pressure re- 
mains constant. 

Each time you use the can, you let out 
some of the liquid, increasing the headspace 
and causing a slight drop in pressure. But as 
the pressure drops, it lets more of the liquid 
gas evaporate, filling the increased head- 
space and building the pressure back up 
again. Thus, the pressure always remains 
the same whether the can is full, half full, or 
down to the last drop. 

Aerosols, though they have become the 
name for all pressure-propelled products, are 


row can. Then neck is formed and top is cut out 
for valve (bottom row). Finally, concave bot- 
tom is attached and label is lithographed on. 


‘True aerosols, like 
fine mist that’ hai 
like car wax (center 


nsectici 
in air 
produce coarser, wetter 


actually only one of three basic types. True 
rerosols, like insecticides and room deodor- 
ants, produce a fine mist designed to hang 
in the air a long time before settling. Paints, 
polishes, and similar coatings, intended to 
cover a surface rather than hang in the air, 
ure produced by coarser 
ure called surfasols. The foams, 
erated products 
tly the right spray or foam, 


wetter sprays and 
not sprays 


To get ex 
the pressure of the gas used must be care 


fully tailored to each type of product 
fume spray 
h to form 


A per 


for example, must be coarse 


a film like 


nearly as fine as an aerosol to avoid drench- 


enc a surfasol, yet 


spenser, made by Continental 
at sheet, is then bent into cyl- 


called _ surfasols. like 
(right), have larger nozzles, 
are called aerated products, 


sprays, _ are 
whipped crea 
higher pressure, 


ing its user. Too little pressure, failing to 
break up the particles finely enough, could 
turn the desired mist into a shower bath, 
And because a perfume depends for its over- 
all odor upon the order in which its various 
ingredients volatilize, too much pressure, 
changing that order of volatilization, could 
actually alter the perfume’s scent 

In most cases, the thicker the liquid to be 
dispensed, the higher the pressure required. 
Filling techniques vary with each ma 
facturer, but a typical pressure for tru 
thin in consistency, is 


pounds. The thicker surfasols avera, to 


38 pounds, while the foams require at least 


to get last drop. Note concave top and bottom 
to withstand pressure. Special side seam inter- 
locks like Indian grip, takes 300 Ib. pressure. 
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At packaging plant, cans are filled under re- 
frigeration to keep gas liquefied so it can't es 
cape. Twin dispensing tanks, chilled to -30° F. 
squirt gas and concentrate into cans as they 
pass on conveyer at up to 60 a minute. Cans 


40 pounds and, in some cases, much more. 

‘The original high-pressure bombs were 
charged with du Pont’s Freon 12, an inert, 
non-inflammable, relatively non-toxic lique- 
fied gas that vaporizes to produce a pressure 
of 70 pounds per square inch at 70° F. With 
the development of low-pressure aerosol: 
the straight Freon 12 was diluted with 
Freon 11, a similar but lower-pressure gas. 
By varying the proportion of Freon 12 to 
Freon 11, the pressure of the resulting mix- 
ture can be custom-tailored to each type of 
product to be dispensed, A 50-50 mixture 
produces a pressure of about 35 pounds at 
70° F. A mixture of 70-percent Freon 11 
and 80-percent Freon 12 lowers the pres- 
sure to about 25 pounds. 

Newest gases to be used are General 
Chemical’s recently developed Genetrons. 
Similar to Freons, they come in half a dozen 
ready-made pressures to give aerosol makers 
a wide choice. Food products, like whipped 
cream, use a combination of nitrous oxide 
and carbon dioxide because they are odor- 
less, tasteless, non-toxic, and have a high 
degree of solubility in cream concentrates. 

In general, for a concentrate of a given 
consistency, the higher the pressure, the 
finer the spray, and the lower the pressure, 
the wetter the spray. But the amount of gas, 
in relation to the amount of concentrate, 
ean also affect a spray. A spray that cor 
tains a high proportion of gas will tend to be 
finer than one with a low proportion, since 
the presence of a greater amount of gas 
breaks down the particle size. 
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are quickly capped by machine in background, 
trentuested Re Tioake ot 1308 Fe whee pres. 
sures hit up to 150 Ib. per sq, in, Bostwick 
aboratories plant above, in Bridgeport, Conn., 
alone turns out over 100,000 aerosols a day. 


The size of the valve opening can also 
fect a spray, but until recently most valves 
were standardized, with thick paints and 
thin insecticides coming out of the same noz- 
zle. Now aerosol makers are beginning to 
fit the valve to the product as carefully as 
they do the pressure of the gas. 


An All-Glass Aerosol? 


With 30,000,000 aerosols made in 1949 
and an expected 50,000,000 for 1950, to- 
morrow’s squirt bombs promise even bette 
things to come. One may be an all-glass dis- 
penser, if manufacturers can develop an un- 
breakable container that won't shatter under 
the pressure or blow up if it's dropped. Be- 
sides eliminating corrosion, claim aerosol 
experts, it would look better and let you see 
exactly how much you have left. 

Already, the versatile bombs-of-all-trades 
have turned up as paints, polishes, cleans 
mothproofers, deodorants, cosmetics—and 
disposable blowtorch. There are even spray 
to dry out your spark plugs, cure your ath- 
lete’s foot, protect your silk stockings, and 
keep neighborhood dogs away from your 
prize shrubs. Tomorrow you'll be squirting 
vonnaise on your salad, meringues on 
your pie, maybe even catsup on your meat. 

And for the guy who started it all, the 
mud-slogging foot soldier, there will soon 
pocket-sized, push-button smoke bomb. 
to give him his own personal smoke screen 
whenever he needs to take cover. END 


See Popular Science next month for tips on 
using new spray-paint bombs in your home. 


Folding Scaffold Rises 46 Feet 
Inventep by a Munich tinsmith (who is 
shown below adjusting the unit's front 
wheel), this scissors-type steel scaffold folds 
down to less than 10 feet. A small electric 
motor quicl s the working platform 
to a maximum height of 46 feet (right). The 
movable, tubular-s i 


rai 


Crooked Bar Does Many Bending Jobs 
Tus odd-shaped steel bar can do a dozen 
bending jobs around an automobile. It helps 
turn fender beads, straighten jammed fen- 
ders, align bumper arms, and true up clutch 
or brake pedals. The Multi-Tool is sold by 
the Martin Quick-Trim Co., of Los Angeles. 


Greeting Cards Are Tree Ornaments 
Turse Christmas cards do double duty. 

Containing suitable friendly greetings, the 

cards are mailed like conventional ones 


ju 

when opened up, below, they become glit- 

tering three-dimensional ornaments, ready 

to be hung on the Christmas tree or the fire- 

place mantel as an unusual decoration. 

Twirl-Arounds are being introduced by the 
Volland Co., of Joliet, Ill. 
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~ How Do You Know 
Which Way Is Up? 


The answer—which may tell a lot about 
what kind of person you are—is coming 
out of a topsy-turvy room in Brooklyn. 


By Bill Reiche 


PS PHOTOS BY MUBERT LUCKETT 


RACTICALLY everyone, unless delib- 

erately tricked or misled by extraordi- 
nary circumstances, knows which way is up 
—slang expressions to the contrary notwith- 
anding. In other words, almost all of us 
can, without any difficulty, hold a ruler in a 
true vertical position. 

Since this is true, it might seem remark- 
able that the Office of Naval Research is 
sponsoring an intensive investigation of 
space orientation in man. 

But at Brooklyn College, brains and in- 
genuity join hands under the direction of 
Dr. H. A. Witkin, assistant psychology pro: 
fessor, to discover its whys and wherefores. 
Devilish devices make the subjects appear 
tilted when they're not, make them feel 
straight when they're tilted; jiggle their sur- 
roundings, whirl them around, and place 
them in rocking cubes. 

The first reason for this investigation is 
that among the vast variety of Navy pe 
sonnel some men operate under “extraordi 
circumstances” almost as a matter of 
routine. Flyers, for instance. 

The second reason is that it may lead to a 
psychological technique that will enable us 
to know a great deal more about man and 
why he behaves the way he does. 

Competent airmen insist that at times they 
can fly straight and level and not know, from 
their own sensations, whether they are up- 
side down or not. Others scoff at this state- 
ment, which is psychologically suspect but 
not scientifically disproved. 

One thing is sure: strange things happen 
even to experienced flyers that cannot be 
explained rationally with our present knowl. 


edge. For no reason now known, a seasoned 
pilot may experience vertigo, or loss of bear- 
ings, so that he may consider himself vertical 
when he is even 45° off. In extreme cases 
the individual literally did not know which 
was “up” or “down. 

Take the case of Marine Corps Captain X, 
a senior flight instructor and combat veteran. 
On a training flight in night tactics he sud- 
denly felt that his ship was peeling off in a 
steep left-hand dive. Despite the natural 
urge to use right rudder and aileron to cor- 
rect the “dive,” he believed his instruments, 
which told him he was flying strai 
level. In landing, the field seemed to be 
tilted some to the left and Captain X 
arrowly avoided groundlooping when he 
came in with left wing and left wheel down, 

Captain X had enough self-discipline to 
force himself to believe his instruments, 


The home test shown on the opposite page is 
lenges above in Dr. Witkin’s Brooklyn Col- 
lege laboratory. This chair pivots a set dis- 
tance in either direction, has head bracket. 
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rather than his own sensations, and sur- 


vived. But in combat his confusion might 
well have cost him his life. 
We live in a world filled with verticals: 


doors, windows, walls, trees, and people, to 
which we are so regularly exposed that they 
serve as constant reference points of which 
we are hardly consciou: 

It not only looks to be an up-and-down 
world, but it feels the same way—for phys- 
ical and physiological reasons. Gravity is the 
true vertical; from all points on the earth its 
force is directed to its center. When stand- 
ing, our body is supported by a small base, 
and if we do not remain erect gravity will 
tend to cause us to fall. When seated, a 
variation from the vertical is noted in 
creased pressure on one of the buttocks or 
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After a fast ride in the whirling room, above, 
subject is asked to straighten it and himself. 
He usually misses badly because centrifugal 
force has influenced effect of gravity as a guide 
At left room is shown in extreme tilted position 
sometimes demanded by subjects. 


by pressure on the arm or body from what- 
ever is supporting us from the side, 

These clues are supplemented by a pair 
of organs in our ears, called labyrinths. 
These are partially filled with fluid. When 
the head is moved to left or right, forward or 
back, the fluid moves, and we are aware of 
which way our head has tilted. Sort of car 
penter’s levels, with movement of the liquid 
felt rather than seen. 

But a pilot, if the horizon is invisible, has 
no stable vertical reference; the cockpit 
moves with him; he must believe his instru 
ments, often against his own sensations. 

If the flyer is tightly strapped in his seat, 
the varying pressures on his buttocks and 
other body areas may be difficult to trans- 
late into terms of position. 


Separating the Senses 


In order to discover the what and why of 
all this, it was necessary to devise tests that 
would isolate the visual factors—those that 
are seen—and the postural factors—those 
that are felt—from each other. Normally 
we blend them so smoothly we cannot 
tell which contributes more heavily to our 
orientation. 


In pitch darkness, the subject attempts to stand 
still on a tiltable metal plate while a luminous 
frame rocks dizzily in front of her. 


Three test setups and procedures that 
provide the conditions under which we can 
establish how people know which end is up 
are now in use. 

You might try the tilting-room, tilting- 
chair test. You climb into a three-walled 
room, about six feet in each dimension, and 
sit down in a wooden chair that looks like an 
unsuccessful candidate for the execution 
chamber. Room and chair may be tilted left 
or right, together or separately, at the same 
or different speeds, by the person conduct- 
ing the test. The subject cannot see out of 
the room, so he is dependent on his own 
“feel” and whatever information he can 
gain from the largely misleading visual evi- 
dence provided by the room. 

First the room is tilted 56° and the chair 
22° to the same side. You are asked to bring 
the room back to vertical by instructing the 
operator in which direction and how far to 
move chair and room. Then room and chair 
are similarly tilted, but to opposite sides, 
and you again must try to get the room back 
on an even keel. 

Up to now you've only had to straighten 
up the room. In the next test the cubicle and 
the chair are tipped 85° and 22° respective- 
ly, in the same direction, and you're asked 
to straighten yourself up. 


An ataxiameter measures subject's. slightest 
movement as she stands on solid surface with 
rocking frame affecting her equilibrium. 


In the final trial-by-tilt, the room and 
chair are tilted as before, but in opposite di- 
rections. Again you are asked to bring your- 
self to the vertical. 

How would you have made out? It’s dif- 
ficult to say without an actual test. One man 
managed to bring the room to an average of 
2.5° of variation from the vertical in four 
trials; a woman, on the other hand, consid- 
ered it upright at the original 56° tilt. 

The average error for men in bringing the 
room to the upright was 22.9° and for wom- 
en 28.1°. When the men considered their 
bodies vertical they were off an average of 
8.2°; women missed by 10.3°. 


Seeing Is Not Believing 


The greater error in straightening the 
room than the body is hardly surprising. 
More people stand straight than can hang 
pictures evenly. This test measures the in- 
dividual’s perception of his own body and 
the surrounding field in relation to the 
vertical. 

Note how much these results tell about 
the individuals. The man who could bring 
the room to the near-vertical depended al- 
most entirely on what he felt posturally, 
since everything he could see was mislead- 
ing. The woman who called the room ver- 


DECEMBER 1950 [I] 


tical when it was 56° off was dominated by 
the visual factors—she depended so strongly 
on her surroundings, what she saw, that she 
ignored the postural factor entirely and 
made the greatest error possible. 

Now you are taken into a darkened room 
to check your perception of a single item in 
a field. A luminous square frame, about the 
size of a bridge-table top, surrounds a lumi- 
nous rod, Both are pivoted. All the subject 
can see is the frame and the rod. 

The subject and frame are tilted 28° in 
the same direction and the rod is to be re- 
turned to vertical from a position 28° off 
vertical. Next the subject and frame are 
tilted in opposite directions, and finally the 
body is erect and the frame tilted. 

The influence of the visual factor again 
appears to be demonstrated when subjects 
tried to straighten things out. With body and 
frame tilted in the same direction the aver- 
age error for men was 12.5°, for women 


16.7°. Tilted in opposite directions, the 
sexes went astray 14.5° and 18.3°, respec- 
tively. 


When the body was erect, and could 
erve as a guide in bringing the rod to the 
vertical, the average error was 7.4° for the 
® for the women. The tendency 
to believe that a field must be vertical—or 


In the auditory-visual conflict test the subject, 
background, sces the tester’s face directly be- 
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nearly so—since it is in everyday experience, 
is a difficult one to overcome, regardless of 
contradicting collateral evidence. 

So far, while the body has been tilted, 
gravitational force has been constant and 
helpful if the subject could interpret it. But 
gravity has a horizontal cousin, called cen- 
trifugal force, that can influence his kinsman 
when they go around together. This is done 
in the rotating-room test, a fine bit of psy- 
chological trickery that involves a tilting 
chair, a tilting field, and an ability to put 
out of whack. 


“Feelers” 


The room is fully enclosed and mounted 
on a carriage that is driven around a circular 
track. The subject is whirled about with both 
room and chair vertical and asked, via tele- 
phone, to straighten the room. In a sub- 
sequent run, under the same circumstances, 
he is asked this time to bring the chair to 
the vertical. 

At the rate the room was moving, cen- 
trifugal force altered gravity to the extent 
that the force on the body was 39.9° off the 
true upright. Gravitational force, instead of 
being straight down, had moved ‘almost half 
way to the horizontal. The extreme visual 
type would demand no adjustment of room 


fore him in mirror, but his voice “moves.” Sub- 
ject is asked when it “moves,” and which way. 


or chair, since they were upright and looked 
it. In extreme cases of the postural type, 
they had the chair moved to a position at 
right angles with the force, cancelling it out 
entirely, and making the subject believe 
himself upright from the standpoint of feel. 

In related tests, the same general ten- 
dencies are revealed. In one test, the sub- 
ject stands on a tilting metal plate in pitch 
darkness. The outline of a luminous cube 
rocks back and forth about him. Instruments 
measure how much he loses his balance and 
the intervals when he must hold a support. 
Then, while standing on a solid floor an 
ataxiameter (an instrument for measuring 
involuntary unsteadiness of bodily position) 
measures the body's sway as a cube rocks 
before the weaving subject. In an auditory- 
visual conflict test the subject sees the test- 
er's face directly before him, but his voice 
“moves” to right or left by means of controls. 
The subject must tell when he notices the 
voice “move,” and its direction. 

Immediate goal of the ONR studies, still 
far from completion, is to reveal what hap- 
pened to Captain X, and to guard Lieuten- 
ant Y and Major Z in the future. But they 
will also lead to greater knowledge about 
how the individual perceives the world and 
himself. 


With subject tilted 22° left and room 56° right, 
he is asked to bring the room back to the ver- 


The psychological conclusions are far 
from complete, but general information has 
come to the surface that promises the de- 
velopment of valuable techniques. 

Strong reliance on the postural factor may 
be a danger signal indicating one of several 
psychological leanings. The hurt child be- 
comes self-centered, full of suspicion and 
distrust, and in his indifference to the world 
relies on how he feels. This type may de- 
velop into a man who is extremely self-cen- 
tered and self-satisfied. He will show his dis- 
regard for the world and satisfaction with his 
own capabilities by almost ignoring what he 
sees in favor of what he feels. The same ap- 
plies to the person whose difficulty in deal- 
ing with the world causes him to withdraw 
into himself. 


Extremes Cause Trouble 


Sensitivity to the visual factor is seen in 
the insecure individual, who is hypersensi- 
tive to the standards of the world 

The extreme type, either way, is in trou- 
ble. 

The results of these tests are not final an- 
swers, but components in the great mosaic 
of psychological testing, that may help us 
one day to understand the most important 
device in the world—man. END 


tical. If he is fairly successful, it indicates 
he judges mainly by feel, since sight is no help, 
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Low lines, pronounced winds! 


. 
Roomy trunk, 47 inches wide and 44 inches 
deep. has carpet on oor. Wiap-around' bony- 
ers at both front and rear, set into body panels, 
are integral with frame for strength, 


lant give Road-Jet fast, sporty look. Car is 44% ft. high, 


a 


Powerful engine is stock 160-hp., 8- 
a-Matic drive that e 

clutch pedal. Special engine. susp 

signed to give good roadability on fast tums 


$5,000 Sportster: Long, 
Low, Full of Gimmicks 


HE Kurtis sports car, once sold as a 

build-it-yourself kit (PS, May . 
136), has gone de luxe. Now called the 
Muntz Road-Jet, the low-slung, sporty coupe 
will soon be offered as a semi-custom job by 
West Coast promoter Earl “Madman” 
Muntz. who expects its 160-hp. Cadillac 
engine to help it sell. 

Standing only 54 inches high, the 178- 
inch, spruced-up speedster is 13 inches 
longer than its predecessor, but retains the 
same sleek, low lines. Gadgets galore include 
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a crash-padded dash. safety belts, and built- 
in ice boxes. The car will hit 125 m.p.h. 

A welded-steel frame covered with alu- 
minum body panels is said to provide high 
strength at low weight. The car uses coil 
springs in front and leaf springs in the rear. 
Both exterior and interior will be finished 
in colors of the customer's choice. 

Priced at $4,995, from the Kurtis-Kraft 
plant at Glendale, Calif, the five-passenger 
“Convertacoupe” has an all-metal, French- 
type top, removable for open driving. 


4 


Armrest dividing front seat also serves as ash 
tray and glove compartment. Two simila 

rests on both sides of rear seat contain ic 
boxes to keep beverages cold. Note safety belt 


ircraft-type instruments are grouped directly 
in front of driver, include tachometer, oil-tem- 
perature, and vacuum gauges. Right side of 
dashboard is padded for crash protection. 


ip 
‘Convertacoupe” model shown has plastic top, 
but production version will have metal French 


300 Ib., has 113-in. wheelbase. 
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type. Car weighs 


Hoist Launches Dinghy Fast 

One person can move a dinghy in 60 
seconds from its stowage place to water 
with this aluminum hoist. First the rig is 
pushed up to a vertical position. Then a 
crank is turned and the arm that holds 
the boat drops out over the water. The 
dinghy is lowered on cables attached to 
both ends. Steps in the launching are 
shown below, from top to bottom. To 
raise the dinghy, the procedure is re- 
versed. Called Doist, the launcher is 
made by the Diamond W Mfg. Co., 
| Schenectady, N.Y. 


To convert this Zenith t CBS engin 


It means new entertainment—and new 
problems—for everyone who owns a 
set or is thinking of buying one. 


By Martin Mann 


ATER 10 years of spiteful, even vicious 
squabbling, color television is here. Co 
lumbia Broadcasting Syste 
TV shows this month in realistic, full color 
using its own “field-sequential” method. It 
is this method that has won the official bless- 
ing of the Federal Communications Com- 
mission as the U.S. color TV system. 

Your receiver, like the rest of the 10,000,- 
000 already built, ca 
It will get either a blur or several small pic- 


't receive these shows. 
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added adapter in back, filter disk in front, 


ed to color TV. 
But you needn't stay out of the color pic 
ture long 
Manufacturers of some sets will have color 
attachments for their own sets on the mar- 


tures side by side when tu 


Despite the FCC's “final” decision 
in favor of CBS color, many TV 
manufacturers are continuing their 
ght against it. They have started 
legal action that may delay the time- 
Itll probably 
Supreme 


table set for color. 
take a ruling from the U 
Court to put a stop to the wrangling 
once and for all. 


ket in a few weeks. Several firms have also 
promised to offer adapters and converters 
for other makes of sets soon. 

An adapter hooked to your set clears up 
the screen so that you can see the colorcasts 
in black-and-white, but not in color. Prob- 
able cost: at least $35. 

A converter, which includes an adapter 
plus a spinning color disk, brings you the 
whole thing—full-color pictures. Probable 
cost: at least $110. You may be able to con- 
vert your set yourself at less cost, but that 
depends a great deal on the set (see p. 120). 

It'll probably be summer at the earliest 
before new sets, with color built in at the 


factory, reach the market. Prices should 
start around $300 for a combination color 
and black-and-white set with a 10-inch 
viewing tube magnified by a lens. 

So far, only two stations in the country— 
New York's WCBS-TV and Philadelphia’s 
WCAU-TV—are definitely committed to 
transmit color. And they will start with no 
more than 20 hours a week, mostly at off- 
hours times. 

These shows will be available to any of 
the other 61 Columbia network stations that 
want them and are connected to New York 
by coaxial cable or microwave relay. Any- 
body else who wants to telecast color can 


blur at most 


ing TV sets will get 
en tuned to a CBS 
others 


. Some 
a 

side by 
Tie reason today’s 
can't get color shows is 
that techaieal standards 
were changed for color, 
Of course, old sets still 
receive black and white, 


An adap 
box at th 


adapter is actually an 
extra electronic cireuit 
that changes the works 
of your sct to. make 
them conform to. the 
new color standards. 


INSTALL AN ADAPTER 


Here’s color, Adding a 
motor-driven color disk 
to the adapter does the 
trick (these two units 
together are, called a 
converter). The disk 
puts red, blue, and 
green filters in front of 
the tube in exact step 
with similar filters in the 
TV camera, creating the 
illusion of full color. 
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When sets with the color built into them be- 


in six months or 
e experimental models 


come availabl 

they may look like the 
designed by CBS engincers. The color disk is 
completely enclosed, folding aside when the re- 
ceiver is switched to black-and-white telecasts. 


buy color cameras and originate his own. 

How quickly coloreasting will spread—to 
more popular hours and to more stations— 
depends on how quickly the public buys sets 
that can receive color. The same show can 
not be broadcast in color and in black-and- 
white at the same time. It’s certain to be 
several years before the big majority of the 
top programs are broadcast in color. 

So there’s no reason to junk your present 
set. But if you don’t own a TV receiver now 
and are thinking of buying one, the 
cision becomes more difficult. You can go 
ahead and buy the black-and-white set and 
be sure of several years of fine entertain- 
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ment. You can probably add an adapter or a 
converter when you want to. On the other 
hand, you can wait—meanwhile missing a 
few months’ shows—for a set with built-in 
color or one with a built-in adapter. 

The reason for all this confusion over 
adapters, converters, built-in color, and 
black-and-white sets lies in the system of 
color television the Federal Communications 
Commission selected. This system is simple, 
comparatively inexpensive, and gives good 
color, but it does upset the applecart of 
present- TV-it cannot be received by 
existing black-and-white sets. 

To understand why, look closely at a 
black-and-white TV picture. You will see 
that it is not a smooth blending of light and 
dark tones, like a photograph, but is actual- 
ly composed of 525 individual lines of vary- 
ing shades of gray. The camera creates these 
lines by running its electron beam across the 
scene from left to right, then turning the 
beam off while it is moved back to the left 
and down to the next line, then on again 
while it “scans” this line. During one trip 
from top to bottom, half the lines (one 
“field”) are scanned. Then the beam goes 
back to s the in-between lines it h 
pped. Two fields one 
“frame,” are sent out 30 times a second. The 
same thing occurs in a receiver, the frames 
following each other so fast they merge. 


CBS Color Needs More ids 


The CBS color technique works much this 
way. But the first field is made with a red 
filter behind the camera lens, the second 
field with a blue filter, the third with a green 
filter, and so on. In all six fields—two each 
of red, blue, and green—are needed to n 
one full-color frame. Again the same thing 
oceurs in a receiver. The fields—each viewed 
through the correct filter—follow each other 
so fast they merge into moving, full-color. 

Unfortunately, you can’t just start trans- 
mitting three times as many fields as you 
did before. (You can’t, that is, without tak- 
ing up more space in the crowded airwaves, 
ie this isn’t feasible.) If you increase one 
rt of the load by tripling the number of 
fields, as CBS color does, you must decrease 
some other part to compensate. CBS com- 
pensates by reducing the number of lines 
and frames. The lines are cut from 525 to 
405, and the frames are cut from 30 per see- 
ond to 24. (Though this coarsens the pic- 
ture, the color more than makes up for it.) 

These changes cause the trouble. Existing 


HOW CBS COLOR TELEVISION WORKS 


RED PICTURE 


THROUG 
RED PUTER 


BLUE PIC E 


GREEN PICTURE 
cotoRED 


Color TY actually transmits a series 
of black-and-white pictures, each 
made through a colored filter. 
These appear on the viewing tube 
in black and white, gaining their 
color only because you look at 
them through a filter like the one 
on the camera. The drawing above 
(which shows equipment simpler sve mexoe 
than that actually used) explains #°4 
how a U.S, flag is televised. Light 


receivers are designed for 525-line, 30-frame 
TV. Their deflection circuits move the elec- 
tron beam back to the left 15,750 times 
(525 x 30=15,750) a second and to the top 
60 times (for 30 two-field frames) a second. 
For color, the electron beam must scan 405 
lines in three colors 24 times every second, 
moving to the left 29,160 times (405 x 3 x 
24=29,160) a second and to the top 144 
times (for 24 six-field frames) a second. 

Changing the deflection circuits so that 
the electron beam moves at these new rates 


f from red stripes can pass only the red 


filter, so a signal for red stripes is 
transmitted only when the red. filter 
is in position. This signal creates a 
white area on the receiver tube, which 
is colored red by the receiver filter. 
The blue is sent in a similar way. 

ht from the white stripes and 
ars passes all filters, so you see a 
quick succession of red, blue, and 
green, which blend to make white. 


is what is involved in adapting a black-and- 
white receiver to color standards. In many 
sets, this is extremely simple, requiring no 
more than the replacement of a resistor or 
two. But in others, particularly more elab- 
orate ones with “locked” deflection circuits 
that keep the picture very steady, extensive 
changes may be needed. Adapted black-and- 
white sets also need a switch—automatic 
ones have been invented—to cut the new 
circuits out for old-style black-and-white. 
Receivers adapted in this way will show 
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Several different types of lightweight color 
cameras have been developed. The one above, 
shown being focused on model Patty Painter, 
has also televised surgical demonstrations. 


Another style of color camera used by 

for its experimental telecasts is shown above, 
Most cameras do not use filter disks, but have 
vari-colored drums rotating behind their lenses. 


colorcasts, but only as black- 
tures. To add the color 
rotating filter disk 


nd-white pic- 
self, you need a 
1 front of the screen. 

This complicates things still more. The 


receiver disk must rotate exactly as fast 
is the camera disk or the colors will wash 
out. It must also be “in phase”—red in front 
of the viewing screen when red is behind 
the camera lens—or actors may have green 
faces and blue lips. Simple circuits, syn- 
chronizing receiver and camera disks the 
way receiver and camera tubes are now syn- 
chronized, can accomplish this dependably. 

The disk also limits the size of the direct- 
view picture to about 12% inches. The disk 
obviously has to be twice the diameter of 
the viewing tube, and few people would 
want disks bigger than two feet across in 
their living rooms. 

Since the change-over to this color system 
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raises so many problems, why did the Fed- 
eral Communications Commission pick it? 
The answer is simple. The Commissioners 
felt it was the only good one! 

Four different systems were suggested, 
but the real contest arose between Colum- 
bia’s and RCA’s. The RCA method had the 
big advantage of being “compatible”—it 
required no change in deflection rates and 
could be received on existing sets (in black 
and white) just as they are. This would 
eliminate the big change-over problems: 
TV fans wouldn't miss any shows even if 
they didn’t want to alter their sets, and tele- 
casters wouldn't lose any audience by shift- 
ing to color. 

But overriding the compatibility advan- 
tage, the FCC found serious faults 
with the RCA system. To quote a few from 
the Commission's 59-page official report, 
“the color fidelity is not satisfactory . . . the 
picture was marred by misregistration (col- 
ors failed to superimpose properly) .. . at 
none of the demonstrations was a practical 
home receiver shown . . . no practical con- 
verter (for putting color—not just black and 
white—on existing sets) 


Report Praises CBS Color 


The FCC’s reaction to CBS color was just 
the opposite. Again quoting from the official 
color picture that is most sat- 
sfactory . . . receivers are simple and should 
be within the economic reach of the great 
mass of purchasing publi 

But why did the FCC have to approve 
couldn't the color 
m wait until RCA’s compatible system 
was improved? The Commission said a good 
compatible system might never be devel- 
oped. And delaying the decision while more 
and more black-and-white sets were built 
would only make it harder—or even imp 
sible—to adopt a noncompatible system like 
Columbia's. 

Although the FCC has settled for a long 
time to come the standards for color tele- 
v improvements in the system are al- 
ready on the way. Many laboratories are 
working on the three-color tube (PS, June 
°50, p. 108), which can be used with the 
Columbia technique. This tube would elim- 
inate one of the main objections to CBS 
color—the cumbersome filter disk that limits 
the screen size. 

Meanwhile beautiful color is here. For a 
reasonable investment of money and effort 
you can start enjoying it right now. END 


Your 7-Incher 
Can Catch 
Color Telecasts 


Adding two resistors will adapt a littl 
set to the new standards, but you will 
need a wheel to enjoy the colors. 


By Norman L. Chalfin 


'HE easiest sets to turn into color televi- 
sion receivers are the little 7-inchers. 
@ Adding two resistors will adapt these 
small sets to the CBS standards and enable 
you to see black-and-white versions of the 
color broadcasts. 
@ Adding two hold controls and a switch 
will then enable you to receive both stand- 
ard black-and-white telecasts and 
and-white images of the CBS colorcasts on 
the same set. 
@ Placing a color wheel in front of the 7- 
inch screen of a set modified in these way 
will enable you to see the broadcast in 
color, 

Adapting a larger set to the color stand- 
ards may entail much more work and pos- 
sibly replacement of some major parts. The 
color wheel needed to obtain larger color 
pictures is also more cumbersome. 

Many 7-inch sets have been shunted 


Four tiny images like these will bob up on 
the screen of nearly every 7-inch TV sct when 
it is tuned to a channel carrying CBS colors, 
Bigger conventional sets may just get a blur, 


aside or traded in by purchasers of the more 
popular big-screen sets and are now avail- 
able at much lower prices than the big sets. 
So this makes them the logical choice for 
anyone who would like to try his hand at 
turning a black-and-white receiver into a 
color set. 


The Deflection Cireuits 


Every TV receiver contains two deflection 
oscillators—the circuits that move the elec- 
tron beam horizontally and vertically. In 
all 7-inch sets, they are either multivibrators 
or blocking oscillators—although they often 
are referred to by other names, such as 
“sweep generators,” “sweep oscillators.” and 
“saw-tooth generators.” Putting a new re: 
sistor that has a lower value into each oscil 
lator will change the sweep frequ 
correspond with the color standards, 

Identifying the deflection oscillators in 


‘The author sees color pictures by placing this $20 wheel in front of his adapted 7-inch TV set. 


12SN7, 6SN7, I2AU7, 12AX7, 12SL7, 6SL7 
¢ SIMILAR DUAL TRIODE 


TO 
DEFLECTION 
AMPLIFIER 


CIS COLOR CONTACT 
iS MONOCHROME 
CONTACT OF 
DOUBLE- THROW 
SWITCH 


X-BREAK EXISTING 
CONNECTIONS 


OB MINUS To B PLUS CIRCUIT 
GROUND 


MULTIVIBRATOR 
(HORIZONTAL OR VERTICAL) 


Colored lines show where 
added, and switch cut in so set 
receive either monochrome or color telecasts. 
Every set hus two deflection circuits. Both must 


PROM DEFL.OSC OR DISCHARSY 


Coe NOT BE CONNECTED 
IN ORIGINAL 


be chany 
other a 
same. These are typical ci iY 

fer in some respects. Consult your set diagram, 


SIZE-CONTROL CIRCUITS LIKE THESE ARE USED IN 


DEFLECTION CIRCUITS LIKE THESE ARE USED IN 7-INCH SETS 


BLOCKING OSCILLATOR 


(HORIZONTAL OR VERTICAL) 


ed. One may be multivibrator and the 
locking oscillator, or both may be the 
jours may dif 


INCH SETS 
FROM DEFL OSC.OR DISCHARGE 


€ 'B MINUS 
‘oR GROUND 


HEIGHT OR WIDTH CONTROL | HEIGHT CONTROL ww | HEIGHT OR WIDTH CONTROL 


(@ Plus To OSC PLATE) 


GRID OF VERT. DEFL. AMP. 


IN 8-PLUS BLEEDER 


New controls must be added to avoid readjust- 
ing picture ize whenever you switch from mon- 
ochrome to color. Your height control may be 
any one of these three types: width control 
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may be either of two so marked. Minor varia- 
tions not indicated in drawings can be dis- 
regarded. If your set has height control shown 
in center you will need an extra switch pole. 


OUBLE-THROW 
TCH 


N 


y/ . Po 
Color switch put on front of Tele-Tone 149 by 
author is 4-pole, 2-position flat wafer. Its shaft 

joes through cabinet to a small knob centered 
Tirectly beneath the T-ioch seresn, 


some sets, however, is difficult. The best 
way to locate them is to consult a schematic 
wiring diagram—but be sure it is the right 
one. There are variations even among sets 
bearing the same model number. So, if you 
ask the manufacturer for a diagram, you 
should give him the serial number as well 
as the model number of the set for which 
you want it. 

In most cases the central part of the os- 
cillator circuit will be a dual-triode tube. 
Trace the connections, however, before you 
make any changes. It is dangerous to work 
on a TV set without being sure what you 
are doing. 


Look For These Circuits 


A basic multivibrator circuit is shown 
alongside a blocking oscillator circuit on 
page 122. In the multivibrator, both halves 
of a dual triode are used. Energy is ex- 
changed between them through intercon- 
nected cathodes. The frequency of this 
oscillation depends on the capacity of the 
coupling condenser (Cc) and the combined 
resistance of the limiting resistor (RL) and 
the variable resistor hold control (Ri). 

A blocking oscillator requires a trans- 
former. Opposite windings of this trans- 
former are connected to the grid and plate 
of a triode. In most sets this is a dual 
triode, one half of which serves as the 
discharge section. The two grids then are 


Size controls for color pictures are mounted 
on plastic strip, attached to rear apron with 
acers, directly below monochrome controls. 
mee set right, they seldom need be changed. 


tied together. The hold and limiting re- 
sistors are usually in the grid circuit, and 
the rate of oscillation depends on the values 
of the coupling condenser (Cc), the grid 
resistance (Ry, plus Rig), and the imped- 
ance of the transformer. 


Switch Is Helpful 


To change the frequency of oscillation 
in either a multivibrator or blocking oscil- 
lator circuit, you have only to change the 
value of one of the parts that determine it. 
(You do this, incidentally, every time you 
adjust your set’s vertical or horizontal hold 
control.) 

The simplest way of doing this to adapt 
a 7-incher to colorcasts is to reduce the re- 
sistance of the limiting resistor (RL). This 
can be done by substituting a 10,000 ohm, 
%-watt resistor for it. If you place a double- 
throw switch between the limiting resistor 
and the hold control, you can then throw 
this switch one way (M) and get mono- 
chrome pictures as usual and throw it the 
other way (C) and get color pictures—as- 
suming you use a color wheel. 

The picture-size controls will have to be 
readjusted whenever you switch from mono- 
chrome to color programs, however, unless 
you also put in a new set of size controls. 
The colored lines on the diagrams at the 
bottom of page 122 show how these can be 
put in. They should have the same resis- 
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tance as the size controls already in the set. 

You may have to experiment a bit to find 
the control settings at which both color and 
monochrome images fill the picture frame 
properly. But once you've found them, no 
further adjustment of the size controls 
should be needed. I placed mine on the 
back of the set, and connected them to the 
color switch on the front, so that simply 
turning this switch gives me either mono- 
chrome or color images. 


Color Requirements 


The most difficult part of the job is likely 
to be identifying the parts accurately. After 
that, make sure that you connect all pairs of 
switch contacts so they operate in the same 
direction. Then one switch position will 
bring all color poles into the circuit and the 
other will close all monochrome contacts. 


Once you have adapted your set in this 
way, you will probably want a color wheel. 
It should have six equal wedges of trans- 
parent colored material. Two wedges should 
be red, two blue, and two green. If you can 
synchronize such a disk so that each wedge 
is in front of the tube for 1/144 of a second, 
your eye will mix the three colors into every 
hue of the rainbow. 

The simplest one I've seen is the $20 
Celomat “Vue-Scope” shown in the photo 
on the first page of this article. It is simply 
a three-color wheel, a motor, and a speed 
regulator, which you can set in front of you 
and look through, You have to adjust the 
speed-control frequently, however, because 
it does not contain any device to keep it 
chronized with the pictures. 
fore such “converters” will probably be 
lable soon. END 


Hudson Adds New Hornet Series, More Powerful Engine 


Latest addition to the Hudson line is 
this fast, new Hornet series, powered by a 
145-hp., high-compression (7.2 to 1) engine. 
This is said to be the most powerful  six- 
cylinder auto engine now in production. 

Standing only five feet high, the new 
Hornet continues the recessed, “step-down” 


New Hudson Hornet 
feet high, ha 
cut louvered 
Stainless-steel rub 
running trom front 
r wheels helps 

marring body 
pase is 124 in, 


Instruments are grouped directly in front of 
ble 


river, easily visible through spokeless top half 
of stecring wheel. Right-hand side of dash is 
cut high to provide plenty of knee room. 
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floor, providing greater headroom at a lower 
roof line and center of gravity. 

Also new in Hudson's 1951 line is the 
provision for Hydra-Matic Drive as optional 
equipment in the Hornet and Commodore 
Custom series. The Super Custom and Pace- 
maker Custom also offer Super-Matic Drive. 


Window controls, door pull, and ash trays are 
recessed into door panels, increasing elbow room 
by 2 in. and eliminating projections. Front 
and rear seats are both 64 in. wide. 


se 


Britain Shows New Planes: Twins Offer Choice of Engines 


Tuese anti-sub planes, developed for the 
Royal Navy by Blackburn and General Air- 
craft, are identical twins—except for their 


High and Fast 

Tue big British Avro Ashton above—90 
feet long and with a 120-foot wingspan—is 
a pressurized laboratory for studying the 


engines. The nearer one, designated Y.B. 
is powered by a double turboprop unit; the 
other, Y.A. 5, by a piston engine. 


problems of high-speed and high-altitude 
jet transport and bomber design. One of six 
recently ordered by the Ministry of Supply, 
the plane has a speed of 400 mp.h., pro- 
vided by four Rolls-Royce Nene Turbojets. 


Flying Triangle Tries Its Wings 
Brirats, like the U.S., is experimenting 

with jet-powered, delta-wing flight. This 

Avro 707B carries automatic observers, 


cs 
movie cameras, and other research equip- 
ment. Opening in top center of fuselage is 
air intake for the Derwent engine. Cylinder 
at base of the tail contains an anti-spin para- 
chute that also can be used to slow landing. 
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» After start, 
to drive 
alleys offset to 


pant 


Y it 
through 10-ft. 


require a sharp S tum. 


Za 


A Serpentine consisted of four barrels. The Circle tested driver's ability to wind his 
contestant had to snake his big scmi-trailer WJ tractor-trailer around a sharp tum like 
first backward and then forward between the those found in most. “go-arounds.” Markers 
barrels without jockeying or stopping. were placed to allow little room to spare. 

’ 


126 Porutar science 


lel p e vehicle had to be within 6 in. of the curb 

had. to park his trailer between two othe driver lost points for every inch over 

trucks in space only 4 ft. lon; ints if he had to jockey his 
t trucks got 6 ft. to spare. When pat hi 


Precision Driving 
Wins Truck Roade 


P'S PHOTOS BY W. W. MORRIS 


Pee three days recently, 92 truck drivers 


from 30 states maneuvered big trucks 
around a tricky obstacle course in a New 
York City armory. They were contestant 
the annual National Truck “Roadeo, 
sored by the American Trucking Associa 
tions, vying for honors as the nation’s top 
drivers in four classifications—straight truck 


mi-trailer, tandem-axle mi: lock i 1 7 
een ie eneenete ee Sachs Hegre NTO AGS RTE 
eft, aed photos aumbered ta petecup wih iasior at the ood. Dates. Paoli 


it, show what they had to do to win. END 1 stop within 6 in, of enc 


= 


ooRsey =. 


driver had 
stop line 
nmplete the 
nutes. ‘Tin allected final score 


Driver's Carryall Slides on Sun Visor 


Hene’s relief for that overcrowded glove 
compartment. It's a new plastic pouch, tai- 
lored to slip over any car's sun visor as 
shown below, that keeps your glasses, ciga- 
rettes, and other odd-and-ends within easy 
reach while driving. When the visor is up, 
the sleeve also makes a map holder, with a 
pencilled route clearly visible through the 
transparent plastic. The pouch, about 6 
inches deep and 15 inches long, closes with 
a zipper fastener. Edward Steele, of Pitts- 
burgh, sells it for $1.49. 
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Motor Scooter 
Tows Sea Scooter 


‘Towep to the water's edge 
behind a motor scooter, this 
miniature Italian motorboat 
(left) can be hand-launched 
by its two passengers. They 
just lift it off the trailer and 
into the drink. The tiny 
craft, weighing only 220 Ib., 
has a top speed afloat of 8 
m.p.h, and carries enough 
fuel for a 5-hour cruise. It 
sells in Rome for about $480 
—without the towing scooter 
and trailer. 


A STANDARD tractor turns 
into a construction machine 
when a bulldozer is added 
to one end and a scoop 
shovel to the other. The 
shovel can dig a ditch seven 
feet deep and 50 feet long 
in one hour. The ‘dozer, 
which can be installed in 20 
minutes, is controlled by 
one valve. Both implements, 
made by Shawnee Mfg. Co., 
Topeka, Kan., will fit Ford 
and Ferguson tractors. 


Sharp Teeth Split Rock With Ease 
Two rows of sharp teeth in the machine 
below put a 200,000-Ib. bite on the toughest 
quarry rock, splitting it apart smoothly. A 
hydraulic equalizer brings the two jaws, 
each with 19 tool-steel teeth, 24 inches 
wide, against the rough surfaces with equal 
force. Called the Guillotine, the machine 
weighs 54% tons, and can handle 100 tons 
of rock a day—sandstone, limestone, granite, 
or marble. Made by the Vesper Co., of 
Glendale, Calif., the machine is operated 
by a small gas engine or an electric motor. 


card pla 
chairs and table are held in 
force of a whirling 

anew 
akfurt, 
plves at 15 m.p.h. At top speed, 
its floor suddenly drops down, leaving the 
riders pinned to the walls by a force double 
their own weight. Above the drum are six 
balconies from which spectators can look on. 


Runners Convert Wagon to Sled 


Jestor can use his wagon all winter long 
with this set of runners that converts it 
quickly into a sled. Made of heavy 
stecl, the red-enameled runners are att 
to the wagon’s axles in place of the wheels. 
‘They fit all %-inch-diameter axles and are 
provided with bushings for use on 
diameter axles. Made by the Domestic and 
Import Sales yon, Texas, a set of 
four runners sells for $3.29. 


Nylon Hammocks Make Airborne Beds for 


Sranpby crew members on long-distance 
B-36 bomber missions can now take cat naps 
in this new nylon hammock right up in the 
forward compartment without making the 
tight-squeeze, pressurized-tunnel trip back 


3 


-36 Bomber Crews 


to sleeping quarters in the stern. Made of 
nylon netting, the 78-inch hammock will 
support 600 pounds. Adjustable straps at 
head, neck, and knees let each man tailor 
the hammock to his own sleeping habits. 
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A boarder curls up in his 
top bunk with a good book. 
h_ bunk has individual 
ventilation unit, window. 


PS PHOTOS BY JAMES JOSEPH 


NVENT the wheel? Of course I didn’t. But somehow this particular dirty towel 

Neither did 1 originate that forlorn insti- sent me into a rage, and out of it came a 
tution, the boarding house. What I did was money-making idea. 
to combine the two—and at a profit. We'd just pulled into our second town in 

It all began with a dirty towel and a two- a week—somewhere in New Mexico—and as 
by-four room I shared with another fellow, usual room rates started climbing as we 
for the price of a night at the Ritz. Dirty approached the city limi My partner and 
towels and jumping from town to town are I found the last remaining room in town, 
two of the occupational hazards of a pipe- plunked down $20 apiece for the week, and 
line welder like myself who follows cor climbed the foot-worn stairs to bed. 
struction jobs from Texas to California. Hanging alongside the old-fashioned 
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washbowl was a single towel—one towel 
and two guys to share it. I grabbed it, 
rushed downstairs, dangled it before our 
landlady’s face, and demanded, “How 
come?” 

“One towel to a room,” she replied firmly, 
“that’s all my other boarders get and you 
ain't no better.” 

Then and there I vowed that one day I'd 
have a mobile boarding house, on wheels. 
Something de luxe we could carry right with 
us. Something streamlined, ultramodern, 
and everybody would have his own per- 
sonal towel, all the laundry and maid 
service he could ask—yes, and even break- 
fast in bed! 

A few days later I stopped at a trailer 
dealer and asked some questions, When I 
emerged four hours later I had dollar signs 
before my eyes. Half of the dollar signs 
spelled out profits. 

At first the dealer had scoffed at the idea 
of a roving boarding house. Finally he said 
I should draw up my plans, submit them to 
4 trailer manufacturer in Chicago, and sit 
back and wait. I'd either get a horselaugh 
for a reply or one of the most luxurious 
stables on wheels. 

Next, I visited a local banker who luckily 
was sympathetic toward trailers. He said 
he didn’t see any reason why I couldn’t get 
a loan, providing I could show a full house 


Two basins and a shower (with Vey Soe! hot 
water) were planned so that all eight 
could get yeady for work in 45 minutes. 
Tooth-brusher below is on his last lap. 


and a steady flow of rentals coming in. 

My boarders, I figured, would be guys 
working the pipe line. We'd all move to- 
gether and so would our boarding house. 
But I could see my boarding house would 
work just as well in a permanent location— 
say in a trailer camp, or in some deer-flled 
woods. Or maybe overlooking one of those 
crystal-blue lakes where trout do fin-fops. 
I wanted a compact, self-contained unit, 


The, author keeps his trailer boarding house 
sparkling with a daily washdown. Heavy-duty 
truck tires give better traction on the road and 


keep trailer from bogging down in the mud. 


Built-in individual lockers have plenty of room 
for work clothes and Sunday best. Eacl 
of the eight spacious lockers is'77 inches high, 
21 inches deep, and 15 inches wide. 


with everything—showers, bunks, lockers, 
toilet, washing facilities, heating, and air 
conditioning. 

The dealer told me that a de luxe, custom- 
made trailer boarding house as I'd described 
it would cost from $4,000 to $5,000, de- 
pending on size and just how elaborate you 
got. I decided to keep the total cost down 
to $4,000 if possible. I'd have to sleep and 
feed enough boarders to pay the monthly 
installments—plus making a profit. Eight 
boarders at $16 to $25 a week would pay 
my bills and fatten my bank account, 


Needed: Elbowroom and Kilowatts 


Each boarder would need a bunk, indi- 
vidual locker, and there'd have to be enough 
room so guys wouldn’t be falling over one 
another, There ought to be a window by 
every man’s bunk, and good reading light. 
And outlets for electric razors and for a 
radio. Which meant a portable light plant. 

What about chow? 

‘The smart thing, I told myself, was to 
design a big trailer for sleeping and buy a 
smaller one for myself. I'd sleep in it, use it 
as an administrative office, and convert half 
into a combination kitchen and dining room. 

When I mentioned my boarding house 


The boarding-house reach is enacted in a 
smaller. 21-4 foot trailer that serves as a abt 
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idea to a fellow worker, he said I was nuts. 
“One guy snores,” he said, “and it'll sound 
like a foghor in the East River tunnel.” 
So we'd have to have some soundproofing. 
Then I hit upon a novel idea, Why not 
custom-build the mobile boarding house 
around the men who'd live in it? I began to 
collect data. I asked 10 men how much 
clothing and gear they had and converted 
their answers into cubic feet. I drew up a 
chart and found that the average height of 
guys on my crew was taller than the na- 
tional average. I even discovered how long 
it takes one of our men to shave in the 
morning; how long to wash up after work; 
how many showers he takes a day. 
What seemed a simple job at first became 
a matter of logistics. A statistician would 
have come in hand; 
From my data, I discovered that eight 
men could live comfortably on 200 square 
feet of floor space. But how long and how 
wide should the boarding house be? 
Many of the 48 states have their own 
ideas. Most states say 96 inches is maximum 
width for trailers on their highways. But 
Connecticut and Rhode Island allow up to 
102 inches. A majority of states specify 35- 
foot over-all length as maximum. Again 


tion dining room, kitchen, and living quarters 
for the author. Everybody gets seconds. 


there are exceptions: Connecticut allows 
them up to 45 feet; Minnesota, to 40 feet. 

If you want to travel through all the 
states, you've got to comply avith the mini- 
mums. Besides, if your mobile boarding 
house is going to poke around the back- 
woods, the narrower and shorter the better. 
So to get the required 200 square feet, and 
yet stay within the legal limits of all 48 
states, I designed the trailer 89 inches wide 
and 27 feet long. That gave me about 202.5 
square feet. 

Having queued up outside many a board- 
ing house washroom, I knew that it takes 
about 20 minutes to wash, brush your teeth, 
and shave—on the double. Statistically 
speaking, two wash basins and a shower 
would keep three men busy simultaneously 
and turn out all eight boarders, washed, 
shaved, and in their Sunday go-to-meeting 
clothes within 45 minutes. 

Bunks were designed double-decker, with 
inner-spring mattresses. Eighty inches of 
trailer headroom would spare boarders’ 
noggins, even the upper-bunk boys. 


Hot Showers on the House 


To the average boarder a hot shower is 
only a tantalizing trickle. My boarding house 
was going to have a Niagara of hot water. 

A poll of three plum! agreed that a 
30-gallon tank, electrically heated, would 
give us all the hot water we could use. 

I designed each of the eight lockers to 
contain approximately 14 cubic feet. That's 
enough for all a boarder’s clothes, boots, 
and working gear, with enough space left 
over for a couple of bear traps if he's got the 
inclination. Six lockers face the wash basins 
for convenience; there's one at either end 
of the trailer by necessity. 

A centrally located kerosene circulating 
heater, with two floor outlets to heat from 
the floor up, was planned. 

Since most of our work is in dry, desert 
country, an evaporative-type cooler would 
give us all the air conditioning needed. I 
designed a louvered wall panel so that our 
cooler could be ‘set up outside the trailer, 
blowing in cool, fresh air. 

Our inside toilet would have to work 
anywhere. An automatic pressure flusher 
draining through a two-inch hose seemed to 
be the answer. In a trailer court, it would 
empty into a cesspool; elsewhere, we could 
dig a deep hole for drainage. 

Some technical details I decided to leave 
up to the manufacturer. I specified extra- 


What's a home without a woman's touch—even 
in a trailer? So, a local girl is hired part time 
at each stopover to cook meals, do the laundry, 
and keep things spick-and-span. 


hei channel iron for the frame, six-inch 
stuff instead of the usual four-inch. From 
two to four inches of spun glass and rock 
wool insulation between the trailer walls 
was another specification. 

I sketched in my rough floor plans and 
mailed them, along with a statement that 
the bank would finance my venture, to the 
Chicago manufacturer. Instead of the horse- 
laugh, back came the most de luxe mobile 
boarding house roaming American highways. 

My boarders can have breakfast in bed if 
they want. Laundry goes out twice a week. 
T’'ve even tucked in bed some of our younger 
boarders until the guys started calling me 
“Momecita”—border Spanish for “little 
mother.” 

My mobile boarding house is all but paid 
for now. I’ve got a steady income. I can see 
mobile boarding houses springing up all 
over the country—for sportsmen, touring 
parties, exploration groups. You won't get 
rich, but you'll make a decent income and 
live in luxury. END 
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W. E. Burnett, assistant Ford car engineer, 
shows PS’s Wilbur Shaw radiator-grille styling 
changes in 1951 Custom Deluxe sedan. 


’51 Ford Holds Same Lines, 
Has New Radiator Grille 


HILE Ford for '51 has retained the 
lines introduced in mid-1948, many 
small styling changes are evident. The most 
obvious of them is the twin radiator-grille 
ornament. 
Adding to the smoothness of operation 


| rcmmme ¢ 
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Rear view of new Ford shows three-lens tail 
lights and extension treatment of rear fenders. 
Front seat rides on curved rails in fore-and-aft 


adjustment, tilting forward for short drivers. 
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made possible by the introduction of an 
automatic drive (see page 94) is a reduc- 
tion of the backward tilt of the engine from 
6° to 4°. The engine mounts also have been 
redesigned to reduce the transfer of engine 
roll to the chassis of the car. 


Important dashboard controls are at left so 
kids alongside the driver can’t monkey with 
them. Turning ignition key just beyond “on” 
position actuates cngine-sturting motor. 


High-Speed Universal Joint Runs at Sharp Angles 


Ennest A, Sransuck, 81-year-old Peoria, 
ile ‘hinist, was troubled by the limita- 
tions of universal joints. Ordinary ones have 
parts that operate at varying speeds, setting 
up wrecking vibrations that limit their use to 
small angles, low speeds. And the fancy, 
constant-velocity types are costly. 

So Starbuck devised the joint shown 
above. It consists of two shafts connected 
by rods fitted into holes in each end. The 


French Loco Hits 100 M.P.H. 

‘Tus fast new electric locomotive will soon 
be speeding passengers and freight over 
French railways, Hitting up to 100 m.p.h., 
it made a 146-mile test run from Paris to 
Tours in two hours and eight minutes—half 
an hour less than the scheduled time. Weigh- 
ing 102 tons, the CC7001 is 40 tons lighter 
than older models. Flexible trucks, incor- 
porating 12 driving wheels, are said to im- 
prove stability at high speeds. 
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rods have ball-and-socket joints in the mid- 
dle that let them bend at a desired angle. 
When the driving shaft rotates, the rods act 
as cranks, turning the driven shaft. 

The new constant-velocity joint, which 
its inventor believes can be made for the 
‘same cost as ordinary joints, has operated at 
angles up to 95° and speeds up to 10,000 
rp.m. It can also be used as a fixed-angle 
drive, eliminating bulky bevel gears. 


German Cart Totes Big Rocket 

Tue. strange-looking rocket cart below, 
captured from the Germans during World 
War II,.is now helping U.S. rocket experts. 
Called a Meilerwagon, the wheeled cradle, 
towed by a truck, carries a rocket to the 
firing site. then tilts up, raising the rocket to 
a vertical position on the launching plat- 
form. Here the cart readies a two-stage 
“Bumper” rocket at the Long Range Proving 
Ground, Cape Canaveral, Florida. 


’Copter Ferry Hops 


NEW version of a two-bladed helicopter 
(PS, Feb. '48, p. 165), designed for the 


U.S. Air Force, can be used as a small troop 
carrier, ambulance plane, or ammunition 
ship. 


The largest helicopter built by the Bell 
Aircraft Corp. of Buffalo, it is known as the 
H-12. It is powered by a Pratt & Whitney 
600-hp. engine. The rotor teeter-totters on 
its hub as it revolves to equalize its lift. 


A hulf-dozen li 
stowed in t 

Machine weighs 
speed of 85 m.p.h., 


jers for wounded men can be 
terior of new ‘copter. 
a cruising 

top speed of 120. 


Helicopter’s many jobs in wartime would in- 
clude movement of squad-sized units to combat 


To the Front 


Advantages of the helicopter in evacuat- 
ing wounded include the ease and speed of 
landing and take-off, reducing ground time 
to minutes. ’Copters also can land in are 
too small for regular airplanes to use. Ho: 
pitals need not be built near specially con- 
structed airstrips. 

Doors of the H-12 are 50 by 49 inches. 
The compartment is 4 feet high, 7 feet wide, 
and 3% deep. Aft is extra cargo space. 


Lara] of cabin shows eight infantrymen 


with full Soldiers car 
dise: conds. ‘Troops are 1 


ripment 
bark in four se 
of 174th Infantry, New York Ni 


plus pilot 


areas in emergency operations. Without heavy 
equipment, 10 passengers can ride in the H-13, 


of 500 miles, Aircraft 


Like an enormous, fe 


possible. Here a soldier is being pulled upward 
through hatch by engine-powered hoist 
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Hatch in fuselage belly eases problem of res- 
cue from ground or sea where landings are im- 


Zz 


Gis Get Better Front-Line Radio Communications 


Tue handie-talkie of World War II has 
been redesigned (left above) to give im- 
proved reception in a frequency-modulated 
unit that ties in with other Army FM com- 
munications. This battery-operated receiver- 
transmitter has a range of one mile. At right 


Dust Mask Cleans and Cools Air 

Drivinc a tractor through a dusty field 
on a hot day is made pleasanter by this dust 
mask. The inventor, N. E. Gaddini, of Win- 
ters, Calif., claims it conditions the air that 
the operator breathes. The Filtercool mask 
is connected by a length of garden hose to 
the engine air intake—the vacuum creating 
a positive and constant air flow. Air enter- 
ing the mask is evaporation-cooled by pass- 
ing through a wet sponge, then cleaned by 
felt and cotton filters. Stale air is withdrawn 
by the vacuum. 
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is a new version of the walkie-talkie. Only 
half as heavy and bulky as earlier sets, it 
s. The new equip- 
as developed to help knit infantry, 
y, and supporting troops into 


Extra Wheel Measures Road Distances 

AN instRUMENT that quickly and ac- 
curately measures road distances from a 
moving car or truck, but which operates in- 
dependently from the car's wheels or speed- 
ometer, is now in use by the Minnesota State 
Highway Department. A 4.00 x 8 pneumatic 
tire and wheel (inset) is attached to the un- 
dercarriage by a telescoping tube. As it 
turns, distances are registered in feet on a 
recording head mounted on the steering 
column and driven by a flexible cable from 
a drive joint on the extra wheel assembly. 


Superbomber Cruises 8 Miles Up 


Tne B-36 above is shown in one of the 
first photos ever taken of the giant intercon- 
tinental bomber flying close to its top ceil- 
ing, which is above 45,000 feet. At high al- 
titude its four auxiliary J-47 jet engines, seen 
in twin pods slung below the outer wing 


<) 


panels, are at their peak efficiency to give 
the bomber an added boost of speed after 
dropping its bombs over an enemy target. 
This jet power, added to the six 3,500-hp. 
pusher engines, gives the Convair B-36 a 
total of more than 40,000 horsepower for 
take-off, climb to altitude, and speed bursts 
in emergency. 


Swirling Spray Quenches Pier Fires 


Tue New York City fireman at right is 
holding a new Quayle nozzle designed spe- 
viully to fight fires underneath piers. Shown 
in action above, the nozzle throws swirling 


sprays sideways instead of directing a steady 
stream ahead. In operation, the nozzle is in- 
serted through access holes in the pier floor. 
When pressure is turned on, the horizontal 
curtain of water flares out to battle hard-to- 
get-at substructure flames. 
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PS PHOTOS BY HUBERT LUCKETT 


ERE are some of the most ine 

teresting toys from the 1950 
crop that you'll find overflowing the 
shops this month when you set out 
to do your Christmas buying for the 
small fry. 

Both American and foreign manu- 
facturers have again contrived to sat- 
isfy the age-old desire of children to 
imitate grownups, as you'll see in the 
toys shown on this and the next three 
pages, 

Automotive toys range from a life 
like racer with removable wheels to. 
a fire engine with an extension lad- 
der that climbs over a boy's head, 
For girls, playthings that will de- 
velop domestic traits vary from a 
realistic doll that cries wet tears to a 
dishwasher that squirts jets of water 
over a set of tiny dishes. 

‘Toymukers expect sales for the 
year to total $300,000,000, 


This fire engine with a free-swinging 
cab has a four-foot acrial extension 
ladder attached to a swivel base. Two 
extra scaling ladders are stored on top 
of the truck. Smnith-Miller, Santa Mon- 
prices the engine at $21.95, 


\f 


of the machi 
and pulleys activ 


that can make hundreds 
D: 


signs, Carter Craft 


Junior cuts hard 
wants with a lun 
that is equi 


rf 


asic on the in= 
Magnus Hare 


$18.75. 


sandpaper 


nd 


eat 
‘ erable. Ny-Lint Tool 
Nashville, Tenn., price a ‘ockford sells it for $2.98. 
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The truck above js the miniature counterpart post to allow the tractor to tow other toys made 
of a full-size one that dumps dirt loads from the by Doepke, of Rossmoyne, Ohio, Priced at 
bottom. Its trailer unhitches from a coupling $12.95, the truck has steerable front wheels, 


fomic Rocket 


ing shrilly, this windup 
floor on wheels, shooting 


across. the 


This garden barrow comes from Germany. Its 
carrying tray has a sifter for separating stones 
from a load of dirt. The tank mounted in front 
of the toy’s body holds water that pours from a 
spigot, as shown above. F. A. O. Schwarz, New 
York City, prices the barrow at $15. 


Co., Inc., Chicago, the shatterproof plastic rock. 
et, top view shown, sells for $2.98. A cigarett 
lighter flint creates the sparks. 


\E& 


The dishwasher above is a miniature in exact 
scale of a Youngstown machine. It really works 
when a hose is hitched to a faucet. Water pres- 

re spins a tube with holes, throwing jets of 
ter on plastic dishes. Mullins Mfg. Co., War- 
ren, Ohio, sells it for about $13. 
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Stopped on 30-percent grade, new Mercury with automatic drive starts moving easily in low. 


THe most important change in the Mer- throw the selector lever into “Drive” and 
cury for 1951 is the addition of an release the brake as you step on the gas. 
automatic transmission (see page 94) that Sedans and coupes have a third more rear- 
es traffic driving and simplifies the job of window space. The familiar lines of this 
starting on hills, With no clutch, you just year’s models have been dressed up a bit. 


Snap-on fender shield is an accessory for “51. High rear-fender extension makes car look 
Standard manual-shift transmission has a new longer and adds to lowness 
d tooth” design. Teeth with coarser Adapted to Ford Motor Co.’s 1 
new transmission is called Mere: 
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‘ish Jet Fighter Has 


Poisep for take-off, Britain's newest jet 
fighter, the Vickers Supermarine 535, pre- 
pures for a recent demonstration flight at 
Farnborough, England. Powered by a Nene 
jet of 5,000 pounds thrust, the slim, cigar- 


Aluminum Armor Lightens Actors 

‘Tue next time you see your favorite movie 
actor in shining armor, he may be wearing 
shining aluminum. The Western Costume 
Co., of Los Angeles, Calif., rents out these 
special suits of lightweight armor, made of 
aircraft sheet aluminum, to motion picture 
studios to save actors from having to wear 
the heavy, cumbersome, authentic armor. 


More Sweepback, Extra Wheel 


shaped fighter is said to be one of the fastest 
planes in the world. Its sleek wings incorpo- 
rate more sweepback than any previous 
British fighter. It sports four 20-mm, cannon 
and a tail wheel in addition to a nose wheel. 


Britain Gets New Super-Tank 
Mountinc the heaviest gun ever put into 
British armor, a 20-pounder, this new 50-ton 
super-tank weighs 2% tons more than the 
U.S. Army's General Patton (PS, Nov. 50, 
p. 117). Believed to be the first new tank to 
go into mass production since World War II, 
the Centurion will become the standard tank 
of the Royal Armoured Corps. It is powered 
by a Meteor aircraft engine. Side plates 
protect it against antitank grenades. 
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The Shape 
of Wings to 


Three-cornered wing is readied for tryout in 
Moffett Field wind tunnel. Studies indicate 
that this bizarre shape, perhaps with flaps added 
at edges, has great’ promise for tomorrow's in- 


Radical new designs being tested in the 
world’s biggest wind tunnel give a pr 
view of tomorrow's planes and missil 


By Andrew R. Boone 


S IT a bird? A plane? An umbrella? A 

supersonic craft of the future. streaking 
through the skies, may resemble nothing 
you've ever seen before. An interceptor 
plane, some experts foresee, may be a fly- 
ing triangle. And it may look like a three 
cornered umbrella as it glides to earth, with 
flaps down on all three edges 

Wings for these planes and missiles of 
tomorrow are already taking shape in the 
world’s biggest wind tunnel, the mammoth 
40-by-80-foot test chamber of the NACA’s 
Ames Aeronautical Laboratory at Moffett 
Field, Calif. Under test there are full-scale 
models that look as if their designers had 
thrown the rule books out the window. Some 
of the fantastic shapes may be the proto- 
types of planes to come. Others may never 
fly. But all are adding to the growing store 
of knowledge on the behavior of wing forms 
at speeds faster than sound. 

Swept-back wings fly faster than straight 
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Come 


terceptor planes. Triangular craft would have 
enormous top speed. How it behaves at lower 
speeds, as in landing, will determine its future 
as a practical warplane, 


ones. But as they lift about half as much, 
current swept-wing planes must come in 
hotter and land on runways twice as long. 
To permit safer landings, the scientists are 
trying out tricks to improve lift. 

For example, tests show that building 
camber or curvature into a swept-back wing 
gives added lift—but not over the entire sur- 
face. Curving the wing, and twisting it too, 
successfully spreads the effect to the roots. 
But making this wing strong enough would 
be difficult. Could a similar result be 
obtained more simply? Desirable effects of 


camber and twist have been found com- 
bined in a triangular wing, with full-span 
flaps hinged to the leading edges, and a 


split-type flap at the rear. Odd as it looks, 
the droopy triangle has the desired ability 
to land at reasonable speed. 

Lift at all speeds would be improved it 
the tendency of flowing air to pull away 
from the surface of thin, highly swept wings 
could be overcome. A wind-tunnel answer 
is a sucking device to pull air actually inside 
the wing through a porous leading edge 

felt-backed screening used in the 
trials). Experimentally, two electric motors 
powering a supercharger turn the trick. 


was 


y is one of odd experimental designs wing is droopy triangle, Flaps at 
employing extra-thin, highly swept-back w $ give combin of wing 
Fill in the notch and add a vert id ye and twist, a trick found effective for 
have the triangular wing on opposite page ga safe landing at a reasonable speed. 


s back air that tends area on leading edge. ‘This delays onset of flow 


from surface of thin wing trave ion, as shown in diagrams at left below 


Layer of air immediately. adja dia application of method to 
to skin is sucked inside wing through porous di n the photo at bottom of paxe 


I'd like 
to see them. 
make... 


Everyone hes his ewn 
would Tike 10 
Popular Science will pay $5.00 for each one pub- 
lished. Use governm only. Contributions 
cannoi be acknowledged or returned. 


netic steel tapes for measuring 
iron pipe for cutting. They would 
able for plumbers and steamiitt 
easy for one man to take measure: 
liam Barschow, East Liverpool, Ohio. 


Expectant diners 
flles bake and the 
tell at a glance when each batch was done 
Duane Hallan, Hettinger, N. D. 
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Paint cans with bowl-shaped covers. Such a 
can would afford ample room for stirring with 
no danger of paint overflowing the sides. ‘The 
cover would serve as a color-mixing container. 


=Michael Venezia, Jr., Floral Park, N.Y. 


Removable bumper guards of hard, tough 
rubber. Snapped onto the vertical braces of the 
bumper, they would make it possible to push a 
stalled car (or be pushed) without marring 
bumpers.—William W. Love, Albemarle, N.C. 


Suetion cups on shoe- 
mly to the floor or sl 


shining box when in 
use. This would climinate the need to put down 
the shoe each time to apply more polish to the 
cloth—D. Merry, Hillsboro, I, 


Burner Turns Itself On and Off 

Tovcu the platform of this laboratory 
burner and the flame shoots up full (above). 
Take your hand away and it goes off, leaving 
only a small pilot light. The Touch-O-Matic 
burner, made by Hanau Engineering Co. 
Buffalo, N. Y., can also be locked in the “on 
position by turning the platform. 


Beech Bonanza Gets 
A Twin-Engine Brother 
Tue Twin-Bonanza, a six- 
place, low-wing monoplane for 
business and military use, will 
be rolling off the production 
line this spring. Newest in the 
Beechcraft family of medium- 
size planes, it cruises at 191 
m.psh. and lands at 59 m.p.h. 
on two 260-hp. Lycoming 
engines. Cabin structure and 
weight distribution are espe- 
cially designed for safety. 


Airplane Towbar Has “Landing Gear’” 

Even the towbar for a B-47 jet bomber 
has landing gear. The 29-foot-long bar, 
partly supported by its own small wheels 
(above), simplifies ground handling of the 
big Air Force plane. Boeing engineers de- 
signed it to be broken into segments and 
carried inside the airplane. 


Dump-Truck Attachment 
Drives Fence Posts 

Tie hydraulic lift of an or- 
dinary dump truck drives fence 
posts when this attachment is 
added to the truck. The Nelson 
Post Driver consists of a steel 
cable, a set of pulleys, and a 
steel cap that fits over the post. 
As the dump body rises, the 
cap pulls the post down into 
the ground. The cutaway sec- 
tions of the pictures at left 
show how the pulleys work. 
Rosenwald-Cooper, In 
Paul, Minn., the manufacturer, 
reports the device can set 100 
snow-fence or farm-fence posts 
in an hour. 
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Fill ’er Up 


with 


Cooking Gas 


Petroleum's unwanted stepchild—one of the world’s 
finest fuels for internal combustion engines—is just now 
ind tractors. 


winning jobs in buses, trucks, 


By Devon Francis 


N THE Texas Gulf Coast there are some 

men who would give a fortune to 
one who could tell them how to get rid of « 
lot of high-octane motor fuel. There, and in 
California. Kansas. Oklahoma, and Loui: 
ana, there are at least 450.000.000.000 gal- 
lons of the stuff in the ground. And much of 
that taken out goes begging. 

Now a start is being made on using this 
fuel—the oil industry's unwanted stepchild, 
liquefied petroleum gas—as a substitute for 
gasoline to conserve the nation’s oil reserves. 
If war should come, with a considerable 
diversion of gasoline to military use. LPG— 
as it is known—could be a godsend to the 
trucking industry and its 7,700,000 vehicles. 
Someday you may even be using it in your 
own car. 

For LPG is one of the world’s finest fuels 
for internal combustion engines. It won't 
ping, It burns almost completely. Its residue 
comes out of the exhaust pipe practically 
odorless. It won't form carbon. It’s a guar- 
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e oil dilu- 


antee against almost all crank 
tion. And it’s cheap. 

But few people want it. They don’t want 
it because there's a catch—the motor vehicle 
using it has to tote around a heav 
carry it and must have a special fuel 

“Bottle gas,” as LPG is known to the con- 
sumer, is used for cooking on tens of thou- 
sands of American farms. It's bottle gas that 
is used in Pullman air-conditioning systems. 
It was bottle gas that powered the engines 
of Germany’s Graf Zeppelin before the wi 
LPG, in fact. has been used freely as an 
engine fuel in farm vehicles and trucks for 
many years in the U.S. 


LPG 


LPG’s chief ingredients are two separate 
gases, propane and butane. Butane is the 
stuff that’s added to your gasoline at the 
refinery each winter to make your motor 
start easier. It's butane that’s burned in 
those new-fangled cigarette lighters that re- 
quire a filling only once a month. 

Neither propane nor butane is easy to 


Butane + Propane 


ouract 


FUEL TANK WITH VALVES 
FOR FILLING, PRESSURE-REUEF, 
ANO FEED. 
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Ps * Devon Fi 


to detect pin 
phones 


ncis tries unsuccessfully 
x in propanc-fueled test car. 
unplify signals from detonation 
pickup on high-compression engine, 


nts on dash of Phillips test car report 
engine speed and temperature, manifold pres- 


handle. They're as volatile as a redheaded 
Irishman and have to be kept under pressure 
to make them stay in liquid form. 

Of the two gases, easily separated from 
each other at the refinery, propane is be- 
coming more and more a specialized motor 
fuel. 

The biggest convert to propane in recent 
months was the City of Chicago which 
ordered 500 propane-propelled buses. But 
even if every bus in the United States 
started burning propane tomorrow, they 
wouldn’t use a sixteenth of the country’s 
annual capacity. 

Propane is a “distress” fuel, as they say 
in the oil business. Most of it comes from 
natural gas. LPG has to be taken out before 
the gas is piped cross-country from the 
wells. Otherwise it condenses at pipe-line 
pressures and fouls the mains. As more and 
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f additional equipment and piping is re- 
quired under hood of engine converted to th 
uel. Propane-fueled vehicles have safety valve 
ing tank if engine stops or a line breaks. 


sure, Lever at right controls the spark adjust 
ment. Wires at bottom are for the knock meter. 


more natural gas is taken from the ground 
to meet a fatter demand, the propane taken 
out collects like newspapers in an attic. 

LPG is, like petroleum and the products 
associated with it, a hydrocarbon—it consists 
of hydrogen and carbon atoms. LPG con- 
tains about 60 percent propane, 40 percent 
butane, and a negligible amount of isobu- 
tane. This is the way a chemist describes 
propane: 


HHH 
H-C-C-C-H 
HHH 
And this is butane: 

HHHH 
H-C—C-—C-C-H 
HHHH 

Propane has a much lower boiling point— 
almost down to —44°F—than butane. Re- 
leased from the pressure that keeps it liquid, 


Cutaway. shows propane fuel system in, new 
Twin Coach buses. Slow-speed engine produces 


High-compression engine for Twin Coach has 
patented oval-shaped combustion chamber to 
relieve bearings and crankshaft of some of extra- 
high pressures generated by burning gas. 


butane will absorb heat so fast that it will 
freeze water. But propane will freeze mer- 
cury. Propane has more oomph when put in 
a motor. When you get above 100 octane, 
fuels are given “performance numbers” in- 
stead of octane ratings, so oilmen generally 
credit propane with a 125 performance 
number as an anti-knock rating. That's 25 
points higher than most aviation gasoline. 

Butane, by the way, is also a source of 
aviation gasoline when two hydrogen atoms 
are knocked off the molecule to form buty- 
lene. Another derivative that plays an im- 
portant role in industry is butadiene—butane 
with four hydrogen atoms knocked off—used 
in synthetic tire rubber. 

About two gallons of LPG can be re- 
covered from the average 1,000 cubic feet 
of natural gas. Liquefied petroleum gas also 
comes from crude oil—about a tenth of a bar- 


a GtGat © BRAS 


a 


195 hp. at 1,400 r.p.m. 
placement, a’ stroke of 


It has 451 cu, in, dis- 
in,, bore of 4% in, 


Propane fuel 

In refilling, n sally muta 
tank inside main tank, thereby providing ex- 
pansion space for gas’ in hot weather, 


rel of it to every barrel of crude brought in. 

America’s great poverty of riches in LPG 
and propane lies in its vast natural gas 
reserves. Those now known amount to 
180,000,000,000,000 cubic feet. More than 
half of that is on the Texas Gulf Coast. 
That’s why Texans would like to get rid of 
more propane—profitably. The only reason 
propane isn’t burned more generally is the 
difficulty in handling. It must be trans- 
ported to distribution points in special 
pressured tanks. Special nozzles are re- 
quired to refill a vehicle’s propane fuel con- 
tainer. A propane-propelled truck, bus, or 
tractor must have a special pressure-reduc- 
ing distribution system leading from the 
fuel tank to the carburetor because the 
liquid must become a gas before it can be 
bumed. The carburetor itself is a special 
job, without a float bowl or needle valve. It 
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we 


merely acts as a mixer for air and gaseous 
propane. 

‘And propane demands a high-compression 
engine for performance. The Twin Coach 
Co. of Kent, Ohio, leading manufacturer of 
propane-burning buses, uses a 10-to-1 com- 
pression ratio. The highest ratio used in 
production automobiles so far is 7.8-to-1. 

While propane is sold in every state, it’s 
harder to get than gasoline. You can’t just 
run down to the comer filing station. 

But fleet owners find the results well 
worth the investment in specialized. equip- 
ment. First off, propane costs in mid-con- 
tinent, where most of it is produced, a fourth 
to a half less than gasoline. It is 10 to 40 
percent cheaper than Diesel fuel. 

Propane is a clean engine fuel. One Cali- 
fornia fleet owner has a truck he runs 
90,000 miles between overhauls compared 
with the 30,000 he ran with gasoline. 

Burned propane leaves no spoor like Die- 
sel oil or gasoline. Vapor locks are un- 
known. Because it burns more slowly than 


gasoline and more progressively, it exerts a 
steady pres 


ure, like steam, inst the pis- 

wear on bearings is reduced. 
And finally, propane whips the bugaboo of 
carburetor engines—an unequal distribution 
of fuel among the cylinders. With propane, 
each cylinder gets a like charge of wholly 
dry gas. 

While the Phillips Petroleum Co., of 
Bartlesville, Okla., the world’s biggest pro- 
ducer of liquefied petroleum gas, would be 
the last to deny it can be dangerous, serious 
ccidents have been few. The strength of 
propane-burning vehicles’ fuel tanks almost 
obviates unhappy results in the event of 


ers are converting tractors to use “bottle 
because it’s cheaper than gasoline. The 


collision. Locks and valves in the fuel 
system are designed to prevent accidents. 

The Phillips people go further, and they 
ought to know what they are talking about. 
They pioneered the utilization of the gas 
when natural gas companies were letting it 
evaporate to solve the problem of disposal. 

They say that even in the unlikely event 
of a tank puncture in a highway crash, the 
gas usually vents and burns if ignited, 
rather than exploding. A Spokane motor 
coach company operated a fleet of 133 
vehicles on propane for 10 years for a total 
distance of 40,000,000 miles with virtually a 
perfect safety record. 


LPG a Veteran 
Propane isn’t new. Or, rather, LPG isn't 
new. It was known at the turn of the cen- 
tury, and back in 1914 a car was run on it 
in New York City. There are several dozen 
private cars using propane today. All told, 
close to 200,000 trucks, buses, farm, and 
earth-moving machines are today burning 
propane or a propane-butane combination. 
During a visit to Bartlesville 1 climbed 
into an Oldsmobile propane test car to see 
how it felt on the road. The car had a 10- 
to-1 compression ratio and presently was to 
be tried out at even higher ratios. I saw no 
difference between its performance and that 
of a standard Olds using Ethyl gasoline, but 
for one thing: 1 couldn’t make the engine 
ping. 

As I slid out of the seat after the drive I 
ked a Phillips executive, “I don’t suppos 
stuff ever will be used in private cai 
He rubbed his chin. “I'd hate to bet 
money it wouldn't,” he replied. END 


thi 


tank on front of this machine contains the same 
used for cooking in farm kitchens, 


Hassock Is Storage Chest. When 


the li 


of this combination hassock and 


chest is closed, it doubles as an extra 


Made by Ero Mfg. Co, 


of C 


sovered with wash- 


= 


Pail Has Oval Shape. De- 
signed to accommodate wide 
sponge-rubber mops, the oval 
pail above has a bottom 
shaped so it won't topple off 
stairs or ladders and spill the 
contents. Nesco, Inc., of Mil- 
waukee, Wis., introduced the 
new tip-proof wash pail. 
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Memo Pad Fits Phone. 
Messages can be quick 
jotted down on paper disks 
in this refillable pad holder 
that clips onto the center 
of the dial. The pad, in- 
cluding a pencil, is priced 
at $1.25 by Dial-O-Pad 
Corp., Brooklyn, N.Y. 


Midget Extinguisher. Un- 
like many fire extinguishers, 
the pocket-size Presto above 
has a shut-off valve that per- 
mits it to be used more tha 
once before it has to be re- 
filled. It's sold by Lewis & 
Conger, New York City, for 
about $4. Refill costs $1.85. 


Plastic Sa Lotions. 
reams and lotions packed in 
suitcase are less apt to spill 
carried in the unbreakable. 
flexible polyethylene contain 
ers fitted into this cosmetic 


case. The set is priced at 
about $3 by Simmons Kit 
Co., New York City. The 
plastic case resists abrasion. 


Radio Has Button Ear- 
phone. Instead of a bulk 
headband, this 
dio has a heari 


e set is turned on by 
g out its telescoping 
a, Privat-ear Corp., 
» Bronx, N.Y., prices 
receiver at about $24. 


Tube Switches on Lamp. 
To light this floor lamp, just 
give its shaft a twist to the 
right; to turn it off, twist it to 
the left. A special toggle 
switch hidden at the top of 
the tube permits this action. 
Made by Calpa Products Cc 
of Philadelphia, Twist-A-Lite 
is priced at about $26. 


Tool Rack Is Adjustable. 
This new holder keeps odd- 
size tools within easy reach 
Its aluminum grips, separated 
by sponge-rubber pads, slide 
in a track so tool openings 
are self-adjusting. R. K. Prod- 
ucts Co., of Portland, Ore., 
sells the holder for $1.49. 


Coaster Blots Drips. Iced 
drinks won't drip if the 
coaster above is fastened to 
the bottom of a glass by its 
suction cup. Made of plas- 
tic, the coaster has a blot- 
ter to absorb moisture. 
Bates Products, Burbank, 
Calif., sells eight for $1. 


Can Punch Pries, Too. Be- 
sides having punch’ prongs for 
making large and small holes 
in cans, this opener has a 
screwdriver tip that pries lids 
off containers. Available from 
the Punch-a-Can Co., of Can- 
yonville, Ore., the tool is 
priced at about 40 cents, 
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Brush 


don casement window, Zinkrich acts on m 


al to form rustproof, galvanized surface. 


Rustproof Compound Can Be Brushed On 


N THE constant battle of iron and steel 

against corrosion, zine, the hero of the 
galvanized pail, has become an established 
favorite. But to apply its protective coating 
required an elaborate method of hot-dipping 
the object to be protected in a bath of molten 
zine. Now you can get a cold-galvanizing 


Two steel strips, one coated with Zinkrich and 
other bare, are immersed in salt solution. Milli- 
voltmeter reading shows that current is set up 
by chemical action between strips. Similar ac- 
tion occurs between Zinkrich and any iron or 
steel surface painted with it, locking coating on. 
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compound, called Zinkrich, that can be ap- 
plied by brush, knife, or spray. 

Developed in England and distributed in 
the U.S. by the Zinkrich Co., of New York 
City, the new compound consists of 95 per- 
cent finely ground zine dust, suspended in 
an electrolytic fluid. When applied to iron or 
steel, an electrochemical action takes places 
that arrests the spread of rust and binds the 
zine to the base metal by galvanic action. 

Except for small articles and thin sheets, 
treated in quantity, the new material is 
cheaper than hot-dipping and can be applied 
in any thickness desired. Uses range from 
ships to the homeowners’ casement windows 
and include steel fences, fire escapes, gaso- 
line tanks, auto bodies, machinery, threaded 
pipe, and any household objects subject to 
corrosion. 

Surfaces to be treated should be cleaned 
of grease, paint, dirt, loose rust, or scale. 
Large rusty areas should be cleaned to the 
bare metal every foot or so to provide an 
“anchor” for the compound. Spraying with 
water an hour after application reveals any 
weak spots, which can be recoated. The sur- 
face becomes hard enough for heavy use 
after 48 hours. 


Keeping the 
Home Shipshape 


Save cardboard cartons of a single 

you have enough to fit together on your closet 
shelf. Covered with cold-water paint, they 
provide neat storage for hats and handbags. 


A hard maple board makes a fine top for any 
rn 


kitchen working surface. If you can't find a 
rd that fills the whole surface, piece it out 
with some pine of equal thickness. 


Please turn the page for five more suggestions. 


Attach a receptacle under your ironing board 

and connect up some heavy-duty wire as an 

extension. Then you won't have to set up the 
rd so close to an electrical outlet. 


Do your children scuff the tips of their 
shoes? Try berebig several layers of shellac 
sl 


over the tips after shining shoes., This helps 
hold the gloss and protects the leather. 


Hinge a plywood back to a picture frame and 
you can change pictures without removing the 
frame from the wall. Paste the mat on the 
glass and thumbtack pictures to the plywood. 


DECEMBER 1950 [59 


| Keeping the Home Shipshape 


Don’t baste when using rickrack or lace to. | Worn spots on a rug, showing white stitching 
trim. Use cellulose tape to hold it in place. | and exposed seams, can be conceal 2 
When you machine-sew, you can see through | ful tinting with fabric paints or photo-coloring 
the tape, which is casily removed after stitching. dyes mixed to match the rug. 


If you scissor your stecl-wool pads in two, | A pair of card tables, clamped together un- 
you'll beat the rust buguboo. “The smaller derneath with two C clamps, make a fine cut- 
jeces are big enough for any, scouring Job, | ting table. Removable wooden hits will ruse 
nut discards from rust will be halved. the tables to a convenient cutting height. 


( 


add casters to a block of wood, pad with foam 
rubber, and cover with a tough plastic. 


Your floor-p: ting and repairin; 
easier if you have a movable kneel 
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jobs will be 
ing pad. Just 


MECHANICS 


¥ and 


HANDICRAFT 


REG. U.S. PAT OFF 


Lights Out of Doors 
Say Merry Christmas 


By R. L. Biesele, Jr. On the next four pages you'll find sug} 
Head of Electrical Engineering Dept. tions and explanations of how you can 
Southern Methodist University your home—big or small, old or new—sparkl 


HE owner of the house shown above _ on Christmas E 

lighted it up for Christmas in all four of 
the most popular ways. He not only outlined 
the house, but also silhouetted the shrubbery 
with his lights. Then he added both a Santa 
Claus cutout and a Biblical scene 

In one, two, three, or all four of the 

ways, your home, too, can be made so at- 
tractive that people will go out of their way 
to see it. Look how charming and inviting 
the holiday li the plain little house 
at the right 
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Outdoor lighting need not be expensive. 


Cutout figures like the 
Santa Claus at left can 
be made of wall . 

inted, and then out- 
lined with colored lights. 
Drill holes to fit ets 
and screw in bulbs from 
the front. Keep in mind 
both the day and night 
appearance of your 


stake in the ground will 
hold this cutout upright 


A cutout can be mounted on a peak or gable 
without nailing into the roof a putting it on 
a simple wooden saddle. Its ft, should be 
twice as long as cutout is high. py can be 
bolted to the upright with bent angle brackets. 
Sandbags can be used to add weight and guy 
wires or ropes to make the cutout sturdy. 


Shrubs and trees can be sil~ 
houetted by directing light at 
house, Shield bulbs on bush 
side with halves of coffee cans 
cut vertically, Wrap tape 
around weatherproof sockets 
to hold them in holes in bot- 
tom of cans. Then festoon 
trees with bulbs, and they'll 
really glitter. 


bulbs against. a wal 
Wire should be hung 
by tape or cord loops 
so that it will not rub 
against the metal. Many 
decorators prefer to sup~ 
port the wires on por- 
celain insulators. Warn- 
ing: Never drive nai 


through the wires. 
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HOUSE 


A lighted star nearly always helps. Two 
tube oar re supgested by sbetches Dolo, 
Star can be placed over doorway or on roof. 


Wiring the lights right is as easy as 1-2-3. 


Use the underwri 
whenever you attach a plug to your wire. This 
knot helps keep wires from pulling loose at 
screws, And when you splice wires, bare enough 
‘of each one to make a tightly wound splice. 
Stagger the splicing, as shown in sketches at 
right, then wrap tightly with electricians’ tape. 


color cap over the lamp, will enable you to 
produce some novel lighti 


D No 12 WIRE 


Play safe by using the 
right materials—weath- 
erproof sockets and out- 
door wire, No, 12 or 
No. 14, Never use an 
indoor cord. 


Ne iwire OuToCOR 


SOCKET 


Bring power outdoors 
like this if you don't 
have « properly installed 
outdoor receptacle. Use 
a porcelain lator to 
carry wirethrough wood. 
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Choose the method that’s best for your house. 


OVE PIPE 
™ PAINTED 


Candles at make 
pair of big ones from stovepipe or downspout- 
ing. Nail or similar support into 
the upper end of the pipe for a socket and 150- 
watt Hoodlamp, S me from heavy foil, 
backing it with composition board if neces: 
sary. Paint pipe red and floodlight the door. 


Santa and 
photo belo natic cutout was put up 


rating neighbors. 


IG4 POPULAR sciENce 


No trees in your yard? Make your ows 
angular shapes cut from composition b 

will do the trick. You can use just one triangle 
—or several as above. Press the sockets into 
holes in the board and put the wires behind 
Paint trees flat white or dark green. Pieces 
of foil or tin can be used behind the bulbs. 


Evergreen branches tied to wires on the front 
of this home form a Christmas tree that frames 
a window through which indoor tree is visible, 


A shadow picture can be obtained by placing 
‘a floodlight in front of a cutout. Position the 
light and cutout so the shadow will fall on a | door frequently offers a 

ain part of the house, Cutouts similar to this achieving spectacular Yule 
can either be made or purchased in the stores. Hloodlight has twice the spread of a spotlight. 


by 
covering chicken wire with layers of ever- 

ns, Dot the wreath with bright red lamps. 
‘To really impress the neighbors, throw a 150- 
watt incandescent floodlight on your wreath, 


consists of se 
strips of red and 
bulbs through 
holes, leaving sockets 
it from a tree. 


ns of « 
white oilcloth 
drilled or punche 
wire inside, Ha 


1 electric sign is always a good bet. Make 
by building a narrow wood box and putting 
glass in slots on one face. Wire porcelain 
sockets as shown about six inches apart. Use 
25-watt bulbs of the same color. Paint glass 
and inside of box white. Lettering can cither 
be painted or cemented on the glass. 


“Yes,” you may be thinking now, “ 
to light up my home, but I haven't time. 
then at the picture at the right—which shows 
vhat can be done with a single floodlight and 
stout. Maybe that's all you would need. 
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FIRST. Jack Haley and Cliff 
Edwards having fun on Juck 
Haley show, WNBT, New 
York. Dick Schuler, Bron 

N. Y., took the photo with a 
4" by'5” Burke & James pre 

camera on fast pan film, Ex 
posure: 1/2 at f 


competition for cash prizes announced in 
of Television Photos 
fast film. Some photographers 


homes. Those on this page were chosen as 
August. Runners-up are on the next page. 
THESE are photos of images on video tried high speeds and got pictures, but the 


’ 
From Readers’ AIDUMS © thetest among more than 500 entered in the 
at slow speeds with wide 
screens in Poputan Science readers’ judges held that these were better. 


THIRD. Rise Stevens and Fred Allen on the 


SECOND. Actress ) ve 
at Sardi’, telecast from, WOR New Fred Allen Show, from WNBT, New York. The 
i Baldwin, photographer, John F. Ruppel, Jr; Malverne, 
” Bs fast film. N. ¥., uscd a Cirofles camera and made the 


at £/3.5 from a 10” tube. 


His exposure was 1/25 exposure at 1 
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History in the making. Russia's Jacob Malik, 
left, and Warren Austin, U.S. represents 

at their desks during the stormy August session 
of the United Nations Security Council. Don- 
ald Cohen, of Jamaica, N. ¥., shot the two 


exposures were 1/10 sec. at £/3,2. The film 
first dey ed for 10 minutes in Ansco 17 
developer and then reduced a bit. 


Wrestling. This type of TV shot is one of the 
most difficult, George E. Brown, of Toledo, 

hhio, took it during a local bout telecast by 
WSPD-TV, Toledo. He used a 4” by 5” Speed 


Graphic, exposing for 1/25 sec. at £/4.7. 


John Cameron Swayze extends season's greet- 
ings on a news program. Ross W. Garrett, 
of Lancaster, Pa., shot the photo from his local 
station, WGAL-TV. The exposure was 1/25 
sec. at'f/4.5 with a “23” Crown Graphic. 


Drama. Rita Colton and William Windom get 
together in Shakespeare's Richard IIL, WNBT, 
New York. Michael Benvengo, Brooklyn, N. Y. 
put a portrait lens on. his Argoflex and exposed 
at 1/10 sec. and £/4.5 on Super XX. 


Singer. Fran Warren lets loose a high note on 
Toast of the Town, WCBS-TV, Ne 
Charles A. Ligibel, of Jersey City, N. 

the exposure with a Recomar at 1/2: 


£/4.5 on Super XX film. Developed . 
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Simple Ways 
To Fix Toys 


‘OU and all the rest of Santa’s helpers 

will be busy from now until Christmas 
Day, but don’t forget to take time out for 
those old toys. You've probably noticed 
how a child sometimes forgets his new toys 
shortly after Christmas and returns to an 
‘old one. If you ask why, the usual answer 
is, “I just like it better.” 

Many old toys have lots of life left in 
them. A little work—sometimes only a new 
paint job—and they're back in the running 
with the new toys. A few quick and easy 
fixes are shown on these two pages. 


Plastic toys. Most of these are molded from 


polystyrene, which can be cemented with its 
solvents, among them acetone and chloroform. 
Apply enough to soften the surface, squeeze 
together, and hold until solvent evaporates. 
‘A good cement for polystyrene is available from 
Koppers Company, Inc,, New York, at $1.20 
a pint, Heat softens polystyrene and it can be 
“puddled” together with a soldering iron, a use- 
ful dodge if you have no cement. This also 
makes a quick fix where repair doesn’t show, as 
for example where axle slots in toy cars have 
enlaraed of sprung enough to let the asle pul 
out. Use the soldering iron to push the hot, 
softened plastic together over the axle. 

Flesible plastic toys can usually be repaired 
with acetone. isun-ouly nail-polish remover may 
also serve if acetone isn’t at hand. Apply the 
solvent freely to the break, place the surfaces 
together, and hold with rubber bands, clothes- 
pins, or paper clips until the acctone has fully 
evaporated. 
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Cowboy hat. Dry-cleaning fluid will take out 
the spots. Iron brim under damp cloth, Wad 
s in crown and run iron over outside of 


Holsters. Qu 
rivets. Ref: 
nearby, 
(washers) under the end you hammer, 


‘k draws often tear leather at the 
ten through undamaged material 
split or tubular rivets with 


Telephone. Spring that returns dial often pulls Roller skates. New wheels can be bought at a 
loose. Spring is attached to underside of dial toy shop or hardware store. Cut now straps from 
and tolbese ob phane: Remove dial cial Rola: avoid bole It. clasps aruiloss use cape, Give 
and hook broken end of spring through hole. skates a good cleaning and olling 


divi a 


{ 


Movie projector. New spool brackets can be 
bent from coat-hanger wire, filed to. fit. body 
slots. Make certain the film gate works freely, 
and that electric cord and plug are okay. 


Trucks and autos, Press out dents from inside, Mechani 
using a. blunt stick and hummer on stubbom lent propeller shaft often gets these out of dry- 
ones Spool ends, Jar lids, or wooden disks dock. If prop ts bent beyand repair, cut a new 
make fair substitutes for missing ‘wheels. one from'tin plate and solder it on- 


1 boat. Judicious straightening of 


Building blocks. Re-cover with colorful wall- Doll. If eye mechanism is broken, remove wig 
paper scraps or clippings from picture books. and stuff head with cotton to hold eyes in open 
Stick colored Scotch tape along all the edges to position. Retouch worn color with nail polish. 
frame the picture and reinforce the blocks. Restring loose limbs with strong clastic. 
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By Bernard Gladstone 


PS PHOTOS BY W. W. MORRIS 


With machines you can rent, you can do a professional job. Here’s the know-how. 


S LIVING costs rise, you're probably 
eager to cut as many corners as you 
| can. I know I am, That's why I refinished 


my own floors, It was work, all right, but 1 
saved about $70—and the three floors that 
1 redid look like new. 

I shopped around among several floor re- 
finishers and got estimates ranging from $80. 
to $90 for the floors I wanted redone. But I 


WM Above: Driving a 2” 
finishing nail at an angle 
of 45° into a squeaky 
board anchors it to an 
adjoining board, silenc- 
ing it 


Left: To avoid marring 
the floor with hammer, 
a nail set is used to 
unch head below sur- 
jace instead of driving 
it all the way in, 


Below: Loose subfloor- 
ing must be nailed to a 
joist. Drilling from cel 
lar marks joist. Nail can 
then be driven through 
floor to it. 


found I could do all three rooms myself for 
about $20 if I rented two sanding machines 
and a buffer. 

These machines are rented by the day. 
You can sand three average-size rooms in 
one day, So it’s cheaper to do three rooms at 
a time than to prolong the job by doing each 
room on a different day. 

Here's what you'll need: 
© Drum-type floor sander, 
© Disk-type floor sander, called an edger, 
© Hand scraper, 
© Buffer, 
ishing materials (see the data card on 

page 173). 

Strip the room clean of hangings, pictures, 
and blinds as well as all furniture. The sand- 
er will leave a coat of dust that settles over 
everything in sight, so the more furnishings 
you remove, the less cleaning you will have 
to do afterwards. If your home is heated by 
radiators standing out in the rooms, discon- 
nect them so they can be moved around if 
necessary. 

Preparing the floor. Go over the 
whole floor and check for loose, squeaky 
boards and protruding nail heads. Use a 
hammer and nail set to sink exposed nail 
heads. Then fill the holes with composition 
wood. 

Squeaks in a floor usually are caused by 
loose boards. If you find that the floor boards 
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Here's a trick (left) that 
will take se 
sanding off y 
Wrap a rope or wire 
around your waist and 
loop it over handle of 
the: sauder, 


are tight—but there's still a squeak—then it 


imay be the subflooring that’s loose. But if 
only one board moves down ay you put your 
weight on it, the chances ure that it’s a floor 


board that’s squeaking. Drive finishing 
through the board at a sharp angle. 

If the squeuk is caused by loose subfloor 
ing, youll have to drive 3” or 4” finishing 
tails through the floor, subflooring, aud into 
at joist. 

Hf you're working on the ground floor, go 
down to the basement and have someone 
step up and down on the squcuky spot. 
You'll hear it aud be able to locate the near- 
est joist, Use a very fine drill 
hole up through the subflooring 
alongside the joist. With the joist located by 


ampty the dust hay of 
the sander when the buy 
is about one-third 
DON’T empty the dust 
into a furnace or 
vinerator, You ini 
dust explos 
pty the dust into the 
surbage can, 


Bernard Gladstone, author of this article, dem- 
onstrates the first sanding cut. Iris made at 45° to 
the grain of the floor boards. 
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‘On floors that have extremely uneven boards, 
jon may have to make frst cut at 90" to the 
rds to get the old finish out of valleys. 


the hole, you can go upstairs and drive the 
finishing nails. 

When the joists are concealed by a ceil- 
ing, you can locate them by tapping the ceil- 
ing lightly with a mallet. You'll get a solid 
rather than a hollow sound when you're tap- 
ping below a joist. Joists are normally set 
16” on centers, After you locate one by tap- 
ping on the ceiling, measure from the wall to 
the joist. Then go upstairs and repeat the 
measurement on the floor. 

Sanding. The drum sander is the larger 
of the two sanders, It will do the bulk of the 
sanding. But it can only go within two or 
three inches of the baseboard. The edger is 
used to sand the rest. In corners—where even 
the edger can’t reach—you'll have to use a 
scraper and sandpaper. 

The man you rent the machines from will 
show you how to operate them and how to 
change sandpaper. 

Go over old floors with three different 
grades of sandpaper—4-16, 24-30, and 4-60 
in that order. Use the same grades of paper 


Since drum sander won't reach right up to 
baseboards, an edger (left) is used to remove 
the final two or three inches of near 
the walls. Even the edger—a disk sander—won't 
reach into all comers. A scraper (center) is 
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Final sanding with each of three ees of 
paper should be done with the grain. keep 
sander moving. Don't stop it with drum on floor. 


in both the drum sander and the edger. If 
you are sanding new, unfinished wood, skip 
the sanding with 4-16 paper. 

Always start the machine with the drum 
off the floor. Move slowly forward as you 
lower the drum to contact the floor. Con- 
tinue walking slowly forward. As you ap- 
proach the end of the forward cut, raise the 
drum from the floor before the machine 
comes to a stop. Then start the backward 
cut by walking backwards, making sure the 
machine is in motion before the drum 
touches the floor. 

Don’t place weights on the sander or lift 
up on the handle to increase pressure of the 
drum on the floor. The drum load of the 
machine has been set at the factory to exert 
just the right pressure. 

Generally speaking, all sanding should be 
done backward and forward with the grain. 
But, to eliminate unevenness in the floor 
boards, the first cut is sometimes made at a 
45 degree angle to the grain. 

‘After rough sanding (4-16 paper) the 


needed for this job. After taking off as much of 
the previous finish as you can with the scraper 
wrap, a piece of sandpaper around a block 
Sela seu ton car the comet is 
match the rest of the floor. 


whole floor, finish up with the edger, using 
the same grade of paper. Then go back to 
the drum sander and make your second cut 
with the grain, using 2%-30 paper. Follow 
with the edger. The final cut with both drum 
sander and edger is made with %-60 paper. 

When you've finished sanding, take off 
your shoes before walking on the raw wood. 
Your shoes might leave dirty foot marks on 
the floor, 

Clean up. Before starting the finishing 
operation, get all the dust out of the room. 
The easiest way to do this is with your vac- 
uum cleaner. Then go over the woodwork 
with a damp cloth to get any dust the clean- 
er may have missed. Don’t forget the tops of 
doors and door and window frames. Any 
dust left in the room may be disturbed dur- 
ing the finishing and settle on the still-wet 
finish. 

Finishing. Three finishes that are fre- 
quently used are described on the data card 
below. 

You don’t need to use a filler with floor 
seal. But for a smooth shellac or varnish 
finish on open-grain hardwoods—such as oak 
—you should use a paste-wood filler. Thin 
the filler to brushing consistency with tur- 
pentine. Brush it on across the grain, work- 
ing only a small area at a time because it 
dries quickly—in about 10 minutes. Watch 
it carefully and as soon as it begins to dry 
or get dull, wipe off the excess. Wipe across 
the grain with a piece of clean burlap. Then 
let the floor dry for at least 12 hours. 

Next rub the floor with No. 0 steel wool, 


FLOOR FINISHES 


‘CHARACTERISTIC 
ADVANTAGES. 


FINISH DISADVANTAGES 


r 


f 
f 


Finishing touch for your refinished floors is 


waxing. Renting a buffer will save you time 
and work, and is well worth the money. 


working with the grain. An easy way to do 
this is to tie the steel wool to a push broom. 
Sweep up all dust and grit left by the steel- 
wool rubbing. 

If you want your floors darker, stain them 
after using the filler. Or, you can save time 
by mixing a little color in oil with the filler. 
There are several ways, in fact, to darken the 
finish: For a darker shellac finish, use orange 
shellac instead of white shellac; for a darker 
varnish finish, use a colored varnish stain 
for the first coat; for a darker floor seal fin- 
ish, use a colored seal, 


HOW TO APPLY 
Ind Coot 


‘Shale 


Dries ‘quickly in 
from | to hours. 


ut shel 
ed 4 


Doer not dorken 
wood. 


Vernish Film is tough yer 
flexible. High 


‘Some os first 

|. cect. Allow 6 
hours between 
costs. 
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Gus Fixes 
the Local 
Scrooge 


The veteran Model Garage 
‘owner loosens up a tight- 
wad—and helps a good 
cause as well. 


By Martin Bunn 


'US WILSON was sitting on a 
stool in front of his bench in 
the Model Garage repair shop read- 
ing a letter and munching one of 
his lunchtime sandwiches. 

“You Gus Wilson?” 

It was a harsh, rasping voice, 
and Gus looked up to find its own- 
er to be a large, bulky man who 
seemed even bulkier than he was 
because of the fur-collared storm 
coat he was wearing. 

“That's right,” eas answered, 
putting the letter and his sandwich 
on the bench and slipping down 


“Supposed to be quite a man 
with automobiles, aren't you?” 


the big man boomed sarcastically. 

“I'm a mechanic,” Gus replied. 

“Why, the way I hear it, you've 
never been stumped by anything 
that runs on gasoline,” the bulky 
man boomed. 

At that point, Gus had an over- 
whelming desire to answer sarcasm 
with sarcasm, but before he could 
speak, his visitor went on, “My 
name's Purcell, William J. Purcell 
of Evansville.” 

Gus knew the name only too 
well, but he was blamed if he was 
going to acknowledge it. William 
Purcell was the wealthy owner of 
a lumber mill just outside Evans- 
ville, about an hour from our town. 
He was a sharp trader who'd made 
millions in one way or another and 
who'd never been known to spend 
any of it on anyone but himself. 
He held the unenviable position of 
being one of the most disliked men 
in our comer of the state. 


A Big-Mouthed Big Shot 


“You've surely heard of me,” the 
big man boasted. “I own the big- 
gest darned lumber mill in these 
parts—built it up from nothing. 
Dex 


“Something we can do for you?” 
Gus interrupted coolly, wiping his 
hands on a scrap of waste. 

“Of course, of course,” Purcell 
blustered. “I don’t drive a hun- 
dred miles just to pass the time of 
day in a crossroads service station. 
Something's wrong with my car and 
I want you to fix it. But I warn 
you, no guesswork. I’ve already 
been taken by most mechanics in 
Evansville and I don’t intend to 
start supporting one in this town.” 

“What's wrong with it?” Gus 
asked. 

“What's wrong with it?” Purcell 
repeated. “Why ask me, man? 
‘That's just what I've come to you 
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“Well, Mr. Bucell.” Gus answered, fle 
liberately mispronouncing the name, “we 
can't very well fix it if we don’t know what's 
ailing it! Where is the ear?” 

“Purcell, it's P-U-R. "the big man 
spelled out. “The le, and if we're 
lucky we may be able to get it inside.” 

At that moment, Stan Hicks, Gus's third 
arm, who had just come back from his 
lunch, started busying himself around the 
shop. 

“Stan,” Gus called. “will you go out front 
and drive Mr. Rochell’s car into the shop 
so we can have a look at it?” 

“The name's PURCELL,” the big man 
exploded. “Confound it man, if you can’t 
remember a name for’ a minute how the 
devil can you fix cars?” 

Gus ignored the bl 

“Now, Mr. Purcell,” he said when Stan 
had maneuvered the car into the center of 
the shop, “let’s get down to symptoms and 
maybe we can put our finger on the ailment. 
What's wrong with it?” 


It’s Cold-Start Trouble 


“Blamed thing won't start,” Purcell ex- 
plained, and then added. “that is. it won't 
start with the starter after it's been stand- 
ing two or three hours. If the motor's 
warm, she'll tick right off when you push 
the starter button, but if she’s cooled down 
she won't start unless I get someone to push 
me for a block or so. Once she does start, 
though, she runs fine. No trouble on the 
road, but park her for a couple of hours 
and you're in trouble.” 

“You've tried to have it fixed?” 

The big man’s face reddened. “Take a 
look at these,” he grumbled as he pulled a 
sheaf of dog-eared bills from the pocket of 
his big coat and shoved them at Gus. 

Although Gus is always a stickler for 
good workmanship and honesty, he had to 
chuckle inwardly as he riffled through the 
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stack of bills. The mechanics in Evansville 
not only had tried just about everything, 
but had charged Purcell fancy prices to 
boot. The slips showed that the car now 
supposedly had a new condenser, a new 
coil, a new set of points, new plugs, a new 
distributor cap, a new battery, a new fuel 
pump, and a rebuilt starter motor. 

“Well, can you fix it?” Purcell bellowed 
as Gus studied the bills. 


Gus Asks Some Questions 


“Maybe,” Gus replied bluntly. 
how does the motor act after it’s 
ing idle for a few hours and 
start it? Does it pop or backfire? 

“Doesn't do a darned thing. Just acts 
deader'n a door nail, and I can turn her over 
till the battery’s dead and still nothing 
happens. But if I can get someone to push 
me, she'll generally take hold and purr 
along.” 


“Tell me, 
been stand- 
‘ou try to 


promise any miracles,” 
“but if you want to leave 
it here we'll do our best.” 

“Fine,” Purcell agreed, “but mind you, 
cy prices. I’ve a deal on here in town 
so I can give you until five-thirty. If 
y en't found the trouble by then, I'll 
pay you for your time. If you have found 
, and fixed it, I'll pay you what you ask 
plus a bonus.” With that, before Gus could 
reply, he stomped out of the sh 

“And who's that stuffed shirt 
as the shop door slammed. 
he o half the county.” 

“That, Stan, is Purcell, William J. Pur- 
cell of Evansville,” Gus mimicked, “and in 
the eyes of some people—particularly Pur- 
cell’s—he does own half the county. What 
he hasn't made in the lumber business, he’s 
made on mortgages. Well, enough grousing. 
Let's get at this fancy car of his. We've 
only got a few hou 


Others Had Tried and Failed 


In checking over the bills again, Gus 
realized that most of the obvious possible 
causes for the trouble already had been 
taken care of without much in the way of 
results, 
“Any ideas?” Stan asked as Gus dropped 
the bills on the bench next to his half-eaten 
sandwich and the letter he'd been reading 

when Purcell had come in. 
“One thing's for sure. The mechanics 
in Evansville seem to have taken care of 
[Continued on 226, 


tan asked 
“He acts like 


Old Plate Reinforces New One. Some 
states economize by making their automo- 
bile license plates out of thin-gauge metal. 
You can reinforce these—or any other plates 
—by reversing your old ones on the bracket 
behind your new plates. 


FILED NOTCH - 
ALONE MAY 


‘STOP 
TROUBLE 
FITTING 
SCREWED AGAINST 
SHAFT WILL 
NOT TAKE 
GREASE 


Refitting a Grease Fitting. If a grease 
fitting won't take grease, it may be that the 
end bears against the shaft, keeping the 
grease from getting through. Try a new fit- 
ting first. If that doesn’t work, you can do 
one of two things—file a notch in the end of 
the fitting or use a washer as a spacer to 
hold it away from the shaft. 


Turn the page, please, for four more auto hints. 


the Model Garage 


1 Paint. The outer 
rim of a hub cap sometimes wears paint 
off the wheel, leaving a rusty ring. J. C. 
Branstetter, of San Francisco, has found 
that this can be avoided by placing strips 
of masking tape around the rim, 


Hose Protects Spark Plug. When you 
are removing or replacing a spark plug, 
the porcelain may be cracked if the wrench 
slips to a cocked position while you are 
exerting pressure. To prevent this, Marion 
L. Rhodes, of Knightstown, Ind., suggests 
slipping a short piece of rubber inside the 
wrench to act as a cushion. 
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Can Makes Valved Funnel. Cut the bot- 
tom from one of the containers in which 
whipped cream is now sold and you've got a 
handy funnel for filling a battery. Before cut- 
ting, make sure can is empty. Pressure on 
the stem opens the valve. 


STARTER- 


Esucers 
SENS caste 


For Easier Starting. Your engine may 
start a lot quicker, especially in winter, if 
you transfer the battery ground lead from 
the chassis to the starting motor. With the 
battery grounded to the chassis, a rather 
high voltage drop sometimes occurs. The 
trick will work on both positive- and nega- 
tive-grounded batteries. 
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stoia: 


CHUCK RUBBERY, 
BOOTS 


Tire Boots Pad Buffer. Two tire boots 
make excellent backing for a buffing bon- 
net. Use the round kind that are reinforced 
at the center. Run the screw through only 
one. The other will then prevent scratches 
if the bonnet wears through, 


Pad the Hood Prop. The swinging bar 
that’s used in many automobiles to keep 
up the hood will be easier on your hands if 
you pad it with a strip of rubber tubing. 
Slit a length of tubing, slip it over the edge 
of the bar, and wrap adhesive or friction 
tape at intervals to keep the tubing in place. 
You'll find it handy in cold weather. 


A plastic showcase displays the 1949 Mercury 
engine installed in this 1929 Ford roadster. 


See-Through Hood 
Shows Off Engine 


eh [AES a plastic his = 
a cinch,” says Ken = 

Fuhrman, of Berkeley, Calif. 
“Anyone can do it who has a 
shred of mechanical ability and 
an engine he wants to show.” 

‘As proof, Fuhrman present 
his own roadster, a trim speed. 
ster judged “most beaut in 
several shows. Kept sparkling, 
the plastic hood speaks for it- 
self. 

The flat sides were cut to 
from sheets of clear plastic. 
Forming the curved top was 
more tricky—but easier than it 
looks. As the first step, a wood 
and sheet-metal form v \s- 
sembled. The form and a sheet 
of plastic were then put into an 
oven preheated to 50° F. 
After the plastic had draped it- 
self over the form, both were 
removed from the oven and the plastic 
“wiped” onto the form with a soft cloth. 

Finding an oven big enough for the job 
caused some trouble. If you'd like to make 
such a hood, Fuhrman suggests that you find 
a plastic shop or a paint shop that special- 
izes in baked-enamel finishes. 

The curved piece was made oversize to 
permit trimming to fit. A keyhole saw, with 


A form for bending top part of plastic hood 
was made from wood and sheet metal. Wood 
ends of form were cut to match the curves of 


Curved ‘op 
i 


ee the flat hood sides. 


lifts off when the metal trunk latches are_un- 
is permits the engine to be serviced without re- 
These are screwed in place. 


plenty of set in the teeth, was used to trim 
off wide sections. Final delicate trimming 
was done with a course mill file. To prevent 
shattering, these operations were carried out 
with the plastic pressed against a solid sur- 
face. Only forward strokes of the cutting 
tools were used. Reinforcing strips of plastic 
were cemented around the edges of the 


The sheet metal was 
then bent and tacked to the wood. When heated, 
the plastic bent around the form as shown above, 
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cowl and radiator shell. 


Science in Your Car 


POUR LATEX 
INTO A GLASS 


You Can 
Make 
Rubber 


With a 30-cent kit, 
you can perform simple 
home experiments that 
duplicate the magic 

of the chemists. | 


By Kenneth M. Swezey 


‘OUR tires, the radiator hose, and count- 
other parts of your auto contain 
milk-like latex—which came either from an 
East Indian rubber tree or a synthetic-rub- 


ber factory. 
=~ 


For 30 cents,-the 
U.S. Rubber Co., New 
York 20, N.Y., will 
now send you a 
sample of synthetic 
latex in a kit that also 
contains bits of natu- 
ral and synthetic raw 
rubber, vulcanized tire 
rubber, sheeting, 
thread, and foam rub- 
ber. And with this kit, anyone can duplicate 
the magic of the rubber chemi 

Latex consists of a finely divided suspen- 
sion of solid particles in water. Dilute when 
originally produced, it is usually concen- 
trated by “creaming.” You can cream the 
latex from your kit by putting three table- 
spoonfuls in a tumbler and slowly stirring 
in a tablespoonful of a saturated solution of 
common salt. The latex will thicken and, 
if left to stand, will rise to the top like cream 
on milk. 

To make a sample of rubber, slowly 
stir the creamed latex, and add a table- 
spoonful of vinegar solution (1 tbs. vinegar 
to 3 tbs. water). As you do this, the latex 
will change into a lump of rubber. 
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Raw rubber is made commercially 
in exactly the same way—by adding brine 
and acetic acid to latex. After being washed 
and dried, the coagulated rubber is pressed 


into sheets for further processing. 

Squeeze your homemade rubber into a 
tight ball, and it will bounce. When it has 
dried, you can also rub out pencil marks 
with it. Joseph Priestley discovered this 
property in 1770 and immediately changed 
the mouth-filling East Indian word “ca 
chouc” to “rubber,” the term that has stuck 
ever since. 

Rubber cement is made by dissolving 
raw rubber in a solvent such as benzol, 
gasoline, or benzine. 
You can make a us- 
ble sample by break- 
ng your into bits 
and dissolving these 
in any of the solvents 


mentioned. (Lighter 
fluid, which is usually 
benzine, will do a 
good job.) Add the 
solvent slowly, until S| 


the particles have 
completely dissolved and the resulting ce- 
ment is of the right consistency. To prove 
its strength, cement two sheets of paper to- 
gether. 

Vater proof textiles and yarns are 
often produced by coagulating latex right 
in the material. To demonstrate how this is 
done, put some latex in one small glass and 


a solution of 1 part vinegar to 8 parts water 
in another. Soak a strip of clean cotton cloth 
in the vinegar, dry off the surplus solution, 
and then dip the cloth in the latex. A layer 


of rubber (that becomes thicker the longer 
immersed) will be precipitated on each 
side of the strip. Once the strip is dry, 
water will roll off the strip as it does off a 


pe ® 


causATon 
es * 


SMOKED SHEET suLFuR ZINC Oxide 


From crude to cured rubber. Many ingredi- 
ents go into common rubber products. This 
photographic chart shows typical chemicals 


raincoat, instead of soaking right through it. 
Nearly everything we think of as rub- 
ber is really a compound of many ingredi- 
ents that has been vulcanized-treated with 
heat. The added ingredients, plus heat, 
make rubber compounds hard or soft, add 
toughness, and control the color. The effects 
of vulcanization are 
easily demonstrated. 
One difference be- 
tween raw and vul- 
canized rubber is the 
comparative resistance 
to heat. Put a square 
of smoked sheet on a 
strip of tin. When the 
tin is heated, as shown in photo above, the 
rubber will melt and begin to decompose 


i 


ACTIVATOR 


needed to change “smoked sheet” from the 
plantation into rubber suitable for tough tire 
treads. The heating step is called vulcanizing. 
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amid smoke. A square of cured rubber, 


heated to the same temperature, merely 
curls slightly. 
Another difference can be shown by cut- 


ting strips of the same dimension from 
samples in your kit. Clamp one end of each 
strip to the edge of a table or board and 
1 weight from the other. Smoked sheet 
begins to weaken and tear under a pull of 
Cured rubber supports 
an ight pound flatiron easily 

Foam rubber is made by adding sul- 


fur and other in- 
gredients to concen- 
trated latex and beat- 
ing air into it in a 
giant mixer. The flully 
mixture is then poured 
into molds and vul- 
canized. This method 
produces a cell struc- 
ture that is intercon- 
nected. You can demonstrate this structure 
by blowing out a candle through the foam- 
rubber sample that comes with your kit. 
Why tires heat up when speeding over 
the road can be shown by Sretching a rub- 
ber strip and quickly 
touching it to your 
lips. The strip will feel 
warm. Release it sud- 
denly, and it will feel . 
cool. Rubber heats up 
when stretched _be- 
cause tension strains its molecules. It gives 
up its heat when the strain is released, Driv. 
ing stretches tires, building up heat faster 
than it can be dissipated. END 


= 


These Miniature Merry-Go-Rounds Run Throughout the Winter 


AFTER runnit 


ga merry-go-round for five 
years, Charles Hutchens, of Bell Gardens, 
Calif., built one of his own. The little model 
shown above measures three feet in diam- 
eter, is 21 inches high. Dime-store cowboys 
and Indi ¢ each other as the machine 
goes ‘round and ‘round. An electric motor 
turns the carrousel at 12% r.p.m. 
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AN oLp wind-up phonograph can keep 
the kids amused with more than music 
Here one is being used to spin a miniature 
merry-go-round. Carl G. Erich, of Abilene. 
Kans.. built the carrousel and hand-carved 
the horses and chariots. The animals rise 
and dip as they whirl around. Christmas- 
tree lights circle the dome. 


Your Tires Will Last 


IF you consider the weather. Keeping 
them at the right pressure is more diffi- 
cult in winter because of the changes in 
temperature which they undergo when you 
move from warm garages to cold streets. 

An increase or decrease of 8.5° in tem- 
perature can change tire pressure one 
pound. Hence, if you should check them in 
a garage where the temperature is 70°, 
then drive out into subzero weather, they 
would be seriously underinflated. 

How seriously? Figure it out: 70 divided 
by 8.5 is about 8. Tires inflated to 24 Ib. 
would lose 8 Ib., and be underinflated 33% 
percent in this case. 


IF you check them 
often, It's a good 
idea to do it once a 

and to use the 


vary considerably. Do - 
your checking only after the tires have 
cooled to atmospheric temperature. And be 
careful not to lose the valve caps; they help 
prevent air loss if a valve happens to leak 
slightly. 


you mount them correctly. The 
IF factory usually puts a mark on the side- 
wall near the bead, denoting the light point 
of the casing. Since the valve stem is the 
heavy point of the 
tube, it should always 
be placed opposite 
this mark. An out-of- 
balance tire _ wears 
more rapidly. If nec- 
essary, have the 
wheels balanced. 


your ear is 
okay. Improper 
caster, camber, and 


toe-in all leave their 
own individual marks 
on the front tires. 
Keep tabs on your 
tires for such signs 
and have the front 
wheel alignment 
checked at intervals. 
Also keep brakes 
evenly adjusted, or one 
tire will leave a thin 
trail of rubber every 
time you stop fast. 


you rotate them 
regularly at 


ing more than one 


wheel jacked up at a 
time, put on the spare 
first. Follow through 
as shown. Inspect 
tires frequently, too, 
for 's and bits of 
glass or tacks em- 
bedded in the rubber. 
Whenever _ they're 
smeared with oil or 
grease, wipe it off. 


| you drive carefully. Don't bump or 

scrape the curb, for this damages 
the casing. A pair of curb feelers will help 
prevent such damage. In diagonal parking, 
nose into curb slow! ‘urn corners at mod- 
erate speeds so the tires won't slide on the 
pavement, and remember that fast starts 
and sudden stops wear out rubber. 
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Homemade Hunting Knife Saws and Cuts 


Hene’s an all-around hunting knife that 
you can make from an old power hacksaw 
blade. Besides the razor-sharp cutting edge, 
the opposite edge has teeth that will saw 
through bones, saw a crotched limb for your 
, or scale fish. The notch 


Construction is simple and it’s not neces- 
sary to remove the temper from the saw 
blade to make handle fastenings. Cut off 
the end of an old hacksaw blade to make 
your knife blade. The teeth at the end of a 
hacksaw blade usually are in pretty good 
condition since they don’t get much use. 

I shaped the blade on a cutoff wheel, 
making it 6” long with a shank 4” wide and 
2K” long. When you sharpen the back of 
the blade, you can get a factory-like edge by 
using a simple sliding jig to pass the edge 
across the grinding wheel. However, you 
can grind it freehand if you're careful. 

In making the handle, use two %” by 1%” 
by 4%” hardwood blocks. Cut the blind 
groove in one block just deep enough to take 
the shank of the blade. After grinding two 
small notches in the shank, lay the shank in 
the slot and drive a nail into each notch and 
into the grooved part of the handle. Snip 
off the nail heads as close to the shank as 
possible. This will leave the nails extending 
about %” above the surface of the grooved 
half of the handle. 

Place the shank in the groove, apply 


One edge of this hunting knife still has the 
teeth of the power hacksaw blade from which 
it was made, Other edge has been sharpened, 


waterproof glue to both halves of the handle, 
and clamp them together until the glue sets. 
Then you're ready to shape the handle to a 
comfortable grip with rasp and sandpaper.— 
W. G. Waggoner, Sacramento, Calif. 


Only critical dimension 
is groove in one half of 
handle, It must be ex- 


in handle. 


te 


+ 


2%" 


Jig Guides Bit to Insure Perfect Alignment of Dowel Holes 


You can bore dowel holes square and 
dead center on the thickness of the work 
when you use the jig at left. The screw has 
right-hand threads on one end and left-hand 
threads on the other end. When you turn 
the handle clockwise, the jaws are drawn 
together to exert equal pressure and center 
the middle member, with the bit guides, on 
the work. The jig takes five bit sizes: X”, 
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Your Own Tree Ornaments 


Otp photoflash bulbs are the makings of 
these unusual tree ornaments. With pliers, 
break free the center contact, pull it out, 
and insert an ornament hanger. Soak the 
plastic coating off the glass with acetone, 
coat with paint, and sprinkle with silver or 
gold flakes (called flitters and available at 
hobby shops). Glue on paper hats and cot- 
ton beards to make the little faces. Bits of 
colored tape form the features. 


My Most 
Qheenious Solution 


While driving along a lonely country 
road one night, I was stuck with a flat and 
no light to work by while I changed tires. 
But while stumbling around in the dark- 
ness I stumbled over something that made 
an excellent emergency light. What do you 
think it was? 


The thing I tripped over was an old clay 
brick. I syphoned gasoline from the tank, 
soaked the brick in the gas and lighted it. 
The brick absorbed enough gas to keep 
burning until I changed the tire.—Harry E. 
Vendryes, Jr., Jamaica, B.W.I. 


of 
Simple Way to Unstick G 


A Wet Sock Snares Radiator Dust 


Draw a wet sock over the bristles of a 
radiator brush before use. It will clean | 
tween the pipes more effectively and v 
cause the dust to fy about as dry brushing 
will.—R. M. Woodbury, Haverhill, Mass. 


WALLY 


Wuex two glasses 
or bowls stick togeth- 
er, put a few ice cubes 
in the top one and set 
the bottom one in hot 
water. Let them stand 


a f minutes and 
they'll come apart 
easily.—M. McLees, 


Moose Jaw, Sask. 
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Teamwork paid off in production when Charles 
A. Trask, a retired engineer, began doing de- 
fense work in his basement shop in 1942. Soon 
swamped with jobs, he recruited neighbors and 
high-school boys, training them himself. Now 


Home shops can turn out thousands of 
items that Uncle Sam needs right now. 


By Ray Millholland 


Formerly Chief of Technical Unit, 
War Production Board 


IERICAN industry can re-arm our coun- 
try and our allies faster and more eco- 
nomically if every suitable tool is put to 
work. There are many such tools in home 
workshops. They helped to win World War 
II, and they can help again now. 

‘A production-wise Yankee mechanic, for 
example, refused to sit out the war against 
Germany and Japan in his rocking chair and 
converted his back-yard shed in New Eng- 
land into a precision shop for making ma- 
chine-gun bullet dies. This is one of the 
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83, Trask is again helping Uncle Sam re-arm, 
Here he shows two friends in his shop how to 
work a small vertical milling machine. That 
thing he’s making is an adapter sleeve for a 
80-ton horizontal boring mil. 


toughest production problems for the big 
shops, but this veteran of the lathe and 
bench proceeded to take the headache out 
of making bullet dies. He originated a 
method that he taught to unskilled men in a 
few hours. 


Where to Find Work 


That's just a sample of what can be done. 
Literally thousands of the items needed now 
can be made in a home workshop equipped 
only with a screw-cutting bench lathe. Tool- 
and-die shops searching in vain for highly 
skilled toolmakers have many rough-turning 
jobs that can be done very well by amateurs, 
thus saving the more skilled men for the 
final, precision-finishing operations. 
Characteristic of these rough-turning jobs 


Any of these parts 

be turned’ out om the 
sort of bench lathe 
po in many home 


are plug-gauge blanks, drill bushings and 
liners, special screws, handles, locating pins, 
special lathe-arbor blanks, special reamer 
and round broach blanks, and ring-gauge 
blanks. Roughing out these vital items re- 
quires more time than the final precision siz- 
ing, and many harassed tool-and-die-shop 
‘owners will welcome a workshopper's help. 

The production shops that are working 
directly on defense jobs, either as contrac- 
tors or subcontractors, frequently have 
rough-turning tool jobs coming up. These 
shops will also need small replacement parts 
for their machine tools. A cam roller will 
wear out, a special screw break, or a bronze 
bearing fail, and have to be replaced at the 
earliest possible moment. 

Small repair parts—mostly lathe jobs— 
would have to be made in the production 
plant's toolroom. So you may make a friend 
for life by letting the toolroom foreman 
know you have a sturdy little screw-cutting 
bench lathe in your basement and are avail- 
able evenings for “emergency operations.” 

Home-workshop operators who do not live 
in industrial areas can do other kinds of 
emergency work. Farmers are likely to need 
repair parts for their machinery. Refrigera- 
tor units and domestic appliances sometimes 
need a new bushing—in a hurry, Men who 
ordinarily do their own work may be work- 
ing overtime elsewhere, And in a few min- 


‘The dell fg and band, 

ped angle plata at 
High were produced by 
Basement’ shops. men- 
tioned in this article. 
The other pieces are 
typical milling-machine 
or shaper jobs. 


utes on a lathe a standard part for one kind 
of equipment often can be altered to keep 
some other kind of equipment running. 


How Organization Counts 


Pooling facilities as well as manpower 
multiplies the effectiveness of the small shop. 
One member of the pool may be able to con- 
tribute, besides his time, a more suitable 
workplace than his associates. The others 
then can move their readily portable lathes, 
drill presses, bench milling machines, small 
shapers, and power hacksaws into his shop. 
All hands contribute odd bits of material, 
drills, taps, reamers, micrometers, and other 
small tools to the pool—and in a matter of 
hours a small but well-equipped machine 
shop has sprung up! 

In the 1940's a retired mechanical en- 
gineer, who converted his basement shop 
into a very effective defense production unit, 
soon found that one man could not keep a 
pair of screw-cutting lathes, a small milling 
machine, and a 7-inch shaper working to 
capacity’ So he scoured the neighborhood 
for help and found several elderly, retired 
men who were more than anxious to do their 
part. He also enlisted some husky high- 
school boys. The retired engineer supplied 
the know-how—and by the end of the war his 
little basement machine shop was an im- 
portant auxiliary source of supply for the 


TOOL-GRINDING 
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ONE EUR REA 


‘Thousands of small plug gauges are needed in 
mass production. Their working life is short and 
they must be replaced. Here's how they might 
be rough-turned in a home shop, ready for a 
toolmaker to grind to size and heat-treat. 
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toolrooms of more than a dozen large plants. 

Nearly every man who is seriously inter- 
ested, to the extent of putting his hard- 
eamed money into a small metal-working 
lathe, already has mastered the fundamen- 
tals of its operation, From there on it is a 
question of developing accuracy—and speed. 


Accuracy Is a Must 


Even the “rough-out” jobs that the home 
workshop machinist produces must be made 
to reasonably close dimensions. He must turn 
out a piece with enough stock left on the 
“close” dimensions so that the highly skilled 
toolmaker, who takes over from there, can 
finish it quickly. The customer usually spe- 
cifies on his blueprint or sketch how much 
“finishing stock” to leave on. 

Holes are usually bored five to twenty-five 
thousandths of an inch undersize, to allow 
for fi inding or reaming. Usually, tool 
shops 
eters run from twenty to thirty thousandths 
oversize. If the individual customer wants 
more or less stock left on a specific job, he 
will issue specific instructions on that point. 
The same applies to the over-all length of 
the piece and the distance from the end to 
the various shoulders on, say, a multiple- 
diameter rough-turned shi 

On these “roughing-out” operations finish 
is unimportant; so don’t spend any time fil- 
ing and polishing a surface that the tool- 
maker is going to remove later. A set of from 
one- to three-inch micrometers is valuable 
for doing even roughing-out operations, but 
an acceptable job can be done with only in- 
side and outside calipers, a first-quality ma- 
chinist’s steel scale, and a magnifying glass. 


Leave Enough Stock 


There is only one unforgivable sin in the 
“roughing-out” operations—not leaving the 
toolmaker enough stock, in the holes, on 
the outside diameters, and at the shoulder 
lengths, to “clean up the job.” 

If the piece is a roughed-out drill bushing, 
it is highly important that the hole be con- 
centric with the outside diameters. When 
bushings are made from high-priced mate- 
rial, the rough blank often is furnished with 
only enough stock at the ends for a light 
rough and finish cut. In such a case, the 
rough blank is first chucked and the hole 
bored out, leaving the specified amount of 
stock for final finishing, to be done by the 
toolmaker later. Then the piece is placed on 
a soft steel arbor that runs “dead true,” and 


FL eames 


‘CHUCK AND STEAGY * 
Rest 


@cenreroaue 


Doan.% cross wore 


SPECIAL SCREW [i 


eee 2 ay 


(ours verween LATHE CENTERS wird BRWVING DOC 


(( MREAD 3-10 Frow THIS ENO, FULL LENGTH 


(Dente mineno wirn wut MAKING TRIAL CUTS AY END 
@revense serween cenrens 


‘Typical of rush jobs is this special screw, the 
lack of which might knock a machine out of the 
production line, ‘Its a simple chore for any 
Workshopper who has mastered the technique 
of threading in the lathe. 


CAM ROLL 


Dever m 
‘pinee-Jaw 


FACE END 


(CENTERDOILL Ww 


@rwan yon dLevern 
@ roush 1 ow. 


Automatic machines of all kinds require many 
cam rolls and roll pins. Making replacements 
for these is one of the nuisance jobs that tie up 
s and skilled toolmakers, yet could be 
handled by the home-shop machinist. 


@ruaswe anson 
Tapes Soe Re 
Stone 


DECEMBER 1950 189 


Perine, of In- 
dianapolis, from turning o de variety of 
le and fixtures during World War Il. Here 
he's centering stock to tum a replacement for 

the scored I* lathe arbor lying on the cross 
Slider The stock; chucked af cto enc pane 


ported in the steady rest. His old customers 
‘are now looking Perine up again. 


the outside turned to size between centers. 

‘An even quicker way is to chuck a piece 
of scrap steel in the lathe, turn it down so 
that the bushing can be driven on with a few 
light taps of a block of wood, and turn the 
outside in this manner. The need for con- 
centricity between the hole and the outside 
diameter is obvious, for if the outside does 
not run true with the hole, there will not be 
enough stock left on it for finishing. 

Next to his trusty little lathe, the home 
workshop defense worker needs good 
handbook. Two of the standard handbooks 
are American Machinists’ Handbook and 
Dictionary of Shop Terms, published by Me- 
Graw-Hill Book Company, New York; and 
Machinery’s Handbook, published by The 
Industrial Press, New York. These are books 
that designers and machine shops use when 
making drawings of tools and standard parts. 

In most instances—especially with tool 
shops—the customer is in a better position to 
supply the material he specifies for the job 
than the home-workshop operator. So make 
it the rule to have the material fu ied. 

Under no circumstances, if you spoil a 
piece of material furnished by a tool shop 
or defense plant, should you try to cover up 
your mistake by making a duplicate piece 
from your own material! Such ersatz won't 
take heat treatment properly. 


How Much to Charge 


Many tool shops are willing to pass out 
subcontracts on a “time and material basis.” 
They furnish the material and you turn in 
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an honest report of the time you spent on 
the job, the pay ranging between $2 and $3 
an hour. When you are cutting your eye- 
teeth on this sort of work, let the customer 
fix the rate of payment for the first few jobs. 
If he “plays you for a sucker,” you can 
charge it off to experience. and use the in- 
formation thus gained in estimating your 
costs for the next customer. Before long 
you'll be able to look at a simple drawing 
of a small part and tell offhand, within 10 
percent, how long it will take you to make it. 


Give Your Customers Service 


Nearly every busy tool shop and manu- 
facturing plant would like to find another 
reliable source of supply that is open for 
business every working day—even if it is only 
from six to ten, eveni Phe customer also: 
wants a telephone number that he can call 
during regular business hours where some 
one is always available to relay a message to 
you. Always answer these calls, either by 
telephone or by personal visit, as soon as 
you can. 

If you explain to your customers that giv- 
ing them pickup and delivery service will cut 
into your limited productive time, y 
arrange to have their truck deliver the raw 
material and work orders and pick up the 
finished work. Provide a box for each cus- 
tomer, so that you can place his finished 
Jong with his blueprints and any 
special tools he supplied for the job—such 
as a knurling tool, for it ve—which his 
trucker can call for and pick up while you 
are absent from your basement shop during 
the day. This same box, by the way, offers 
iting convenience to the customer— 
h he can put the material and blue- 
prints for the next job. 


Where to Start 


‘The newspaper advertisements for skilled 
toolmakers and machinists will indicate 
which shops in your vi y need the sort 
of part-time service you have to offer. A 
place that operates any sort of power-driven 
machinery needs small repair jobs done. 
Local garages and service stations need 
armatures turned down, Plumbing shops 
often need some work done. such as facing 
and drilling a pipe flange to fit « special job. 
As a matter of fact, the problem for the 
home-workshop operator, in these hectic 
times, is not one of finding customers so 
much as being careful not to get swamped 
with rush jobs. END 


Case History 
of a Basement 
Defense Project 


Wien the U.S. Navy needed slides for 
its Link eye testers, three Ridgewood, 
N. J., men tured out 1,500 of them in a 
basement home shop. Working nights after 
a day-long stint in a defense plant, Floyd 
McGuckin, with his father John J. and his 
brother Lloyd, devised the semi-production 
methods shown in these photos. 

The slide had to fit a wooden scale and 
carry a card at the top and a big map pin at 
one side. To prevent bending of the pin 
when the device was packed, the McGuckins 
made it telescope into a piece of tubing. The 
card holders were made by winding s' 
less-steel wire on a mandrel i bas the lathe, ign 
cutting every two turns apart. A retaining 
clip soldered over the ends well the ag on 
the slide. A tiny handle was affixed by a sin- 
gle screw through one side of the housing. 
Form turning tools in a tool-post turret 
shaped and cut off the handles at one chuck- 
ing. To tighten the screw, a special offset 
screwdriver had to be made. END 


A flat sprit 
provided ‘friction “and 
ept it parallel to the 
scale. ‘The spring ends 
sons tnoertoa tana oe 
and bent up. Rivet 
hole was punched and 
slipped on pin in the jig 
shown, where a square 
punch shaped the cen- 
ter for proper tension. 


> Housing sides were riv- 
eted together with the 
spring inside. Then a 
recessed dimpl se co 
handle retai secret 
was formed with this 
anvil and punch. The 
conical anvil was turned 
on the end of a screw 
and threaded into the 
flat base plate. 


were then made on a 
closed over 
d) and a hole, 


Short brass rivets were 
cut from wire in a jif- 
fy on this gadget—two 
steel blocks 
loose pins, with 


Tiny piece of tubing in 
which the map pin slid 
was held on for solder- 
ing by an. adjustable 
chp made from’a fiber 
block and a. spring 
strip, as at right. 


Three bends 
home made bi ke. The 
¢ form (in 
“Grilled forthe rivet. 
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New Saw Saves 
Time on Wood Lot 


Tus chain saw fits the power take-off of 
any tractor or jeep. It notches, fells, and 
bucks fast, and is said to handle four-foot 
logs or small limbs with equal ease. De: 
of the chain assures ample sawdust-carrying 
ty. A safety clutch protects saw and 
operator, disengaging the saw if it is pinched 
or encounters an obstruction. Von Ruden 
Mfg. Co., Claremont, Minn., makes it. 


Tip for Christmas Tree Safety 


Ciusratas trees ure less of a fire hazard 
if sprayed with a solution made of 9 oz. 
horax and 4 0z. boric acid in a gallon of 
water. Other inflammable Christmas deco- 
rations can be dipped in the same solution. 


My Most 
Ingenious Solution 


I needed gas to wash engine parts. In- 
stead of getting a mouthful of gas when I 
syphoned it from the tank, I got the gas 
where it belonged—in the bucket. What 
do you think I did? 


On the end of a wire, I tied a wad of 
rags. I pushed the wire down the hose until 
the rags were in the gas in the tank. Then 
Tyanked the wire and wad out. That pulled 
the air out of the hose and the gas fol- 
lowed.—Ralph Wyant, Indianapolis, Ind. 


How to Cut Recessed Drawer Pulls on a Circular Saw 


Recessep drawer pulls eliminate the need 
of extra hardware, make finishing easier, 
and have a clean, modern look that’s espe 
cially good with built-in cabinets. Though 
making them by hand would be laborious, 
they can be cut moment on any stand- 
ard circular saw. 

Replace the blade with a molding head 
carrying ” cove cutters. Cut a blank table 
insert of ” plywood and fit it in place, using 


COVE CUTTER 


wedges if necessary to get a tight fit. Tilt 
the table or arbor 45°, check to be sure the 
lowered cutters are clear, and start the 
motor, Then raise the arbor (or lower the 
table) until the blades cut their way through 
the new insert and project about %” above. 
Count the exact number of handwheel turns 
needed to raise the cutters %”. Use the fence 
and clamped-on stop blocks to locate the 
drawer front just the right place. 

Now you're ready to 
cut the recessed pull. 
With the cutters below 
the surface and the 
work in place, start the 
motor, turn the hand- 
wheel the measured 
number of times, and 
lower the cutters again 
before lifting off the 
finished piece. The 
method is suggested 
by the Jet Tool Co., of 
San Diego, which 
makes molding heads 
and cutters. 
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midway in size between 
an airbrush and ordi 


sprayer wi 
Designedand made 

alter E. Burton, of 
Ohio, it handles 
inned — lacquer, 
model-airplane 
ind other liquids, 


A Homemade 
Sprayer Does 
Touch-up Jobs 


VALVE from an old inner tube controls 
the air flow in this little spray gun, a 
homemade tool that you will find handy for 
many small painting jobs. To work it, you 
lever. This depresses a pushrod, 
the valve. Air escaping from the 
creates suction that draws out paint. 
The valve assembly. Cut the tip from 
the tire-valve cap (if it's the kind that has a 
core-screwing tip) and drill a &” hole 


through the top. Convert a %” piece of X” 


rod into a tube by drilling a 4” hole length- 
wise. Thread one end for a screw cap. Silver- 
solder the other to the ti e cup. 

Turn a pushrod from %” rod, making the 
upper end a sliding fit in the 4” tube. For 
most of its length, however, turn down the 
pushrod to 5/64” diameter. An oiled leather 
washer under the top cap keeps air from 
escaping. 

Making the body. Use a 4” or 5” length 
of %” aluminum or brass rod. About 2!” 
from the nozzle end, drill a scant 4” hole 
crosswise for the valve tube. With the tube 
press- -fitted in place, drill two length- 
wise holes into the tube from the nozzle end 


y paint to the nozzle, center a hole 
in the end of the body, using a No. 21 drill, 
Tap this 10-32 for the paint tip. Drill a i” 
hole at right angles into this lengthwise hole 
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Here are the valve parts, Gun body (upper 
right) was made in two pieces because longer 
stock w. ng. An extension, not shown, was 
driven on shoulder tumed on the plece above. 


and tap it X”-20 for the paint-inlet elbow. 

The nozsle assembly, It's best to make 
all three parts of brass. Critical dimensions 
are given in the drawing. The paint-delivery 
tip can be turned from i” rod. The relation- 
ship between air and paint openings can 
best be adjusted by trial. 

Attaching the paint jar, Make an el- 
bow from two pieces of brass as shown in 
the drawing. Any small jar with a screw cap 
can be used. Fit a length of X” 0.d. brass 
tubing through the cap and thread the upper 


Nozale parts are adjusted by trial. Piece of 
essa soklered on ialet elbow hooks over ‘pin on 
gun to keep elbow from turning. Nut clamps 
tube (inset) to jar cap, which has air-intake hole, 


end to fit the elbow. Push a brass flange 
over the tubing and solder it in position, A 
nut turned up from below will then clamp 
the tube to the jar cap. Punch a small air 
hole in the lid. 

The gun should operate well on 20-pound 
air pressure. The spray characteristics will 
depend largely on the position of the outer 
air shell in relation to the inner paint tip. If 
the gun fails to spray, the gasket that reg- 
ulates the position of the air shell may be 
either too thick or too thin. END 


Simple Chemical Magic Changes Name to Caricature 


Usixe only ordinary ink, starch, laundry 
bleach, and two common drugstore chemi- 
cals, you can baffle your friends with this 
amazing stunt of presto-chango. The name 
of a person is written on a piece of paper, 
which is then inserted in a glass jar. There— 
before everyone's eyes .e disappears 
and his caricature takes its place. 

The trick requires preparation, naturally. 
First draw the caricature in invisible ink 
that is made by mixing a pinch of potassium 
iodide and a pinch of cornstarch in a table- 
spoonful of water, and heating for several 
minutes to dissolve the starch. When you 
write the name, use any ink that can be re- 
moved with ordinary ink remover, and dilute 
it 1 part ink to 15 parts water. 

It is a whiff of chlorine gas in the jar that 
does it. It bleaches the ordinary ink and re- 
leases the brown-colored free iodine in the 
invisible ink. You can ke the small 
amount of chlorine needed right in the jar. 
Just cover the bottom with sodium hypo- 
chlorite bleach (laundry aids such as Clorox 
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or Dazzle), and then add a little hydro- 
chloric acid. You can get a few cents’ worth 
of this, as well as the potassium iodide, at 
the corner drugstore. Handle the acid care- 
fully, add it slowly, and don’t inhale the ir- 
ritating gas that fills the jar. A stiff card over 
the top will close the jar—Kenneth M. 
Swezey, Brooklyn, N. Y. 


Here's a Novel Way to Give 
Your Christmas Tree a Lift 


Tans year use a gaily decorated 
stand to add to the glamour of 
your tree. To make the base. cut 
down the legs of a table or stool, 
and use a small wooden box for 
the upper tier. Nail crosspieces to 
the bottom of the tree trunk, stand 
the tree in the box, and pack it 
with sand. The jigsawed cutouts 
can be hand-painted or enlivened 
with holiday decals. The wistful 
angels pictured at the right are the 
work of Peter Hunt. The upper 
tier alone will easily hold a small 
table-top tree. 


That You Can Hang on a Closet Door 

Ir you haven't space for the traditional 
y uu can have one on a door or 
wall. The jigsawed job at the left is an- 
other Peter Hunt folk design. It was cut 
from a piece of plywood. Any large half- 
round form such as an old table leg or a 
newel post sawed through the middle can 
be used a: Old chair legs and spin- 
s serve nicely for the 

on pl 

gs. Use drawer pulls with a hol 
drilled at the center for the candleholders. 


And Here’s How to Make a Shop Tree 

Wanr real Christmas atmosphere for a 
shop party? Take a tip from the machine- 
aff of the Atomic Energy Commis- 
‘ew York Operations. They made the 
tree at right from four plywood cutouts, 
trimmed it with a fancy collection of gears, 
wheels, stampings, small tools, and scrap. 
Lathe shavings supplied the icing, and 
burned-out fluorescent lamps were used to 
make the candles. 
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Ts ALWAYS a thrill to build something 
that runs. This little steam engine has 
plenty of zip and an eye-catching valve ac- 
tion. Hooked to a toy boiler, bicycle pump, 
air tank, or carbon dioxide cylinder, it will 
run a model or a midget electric generator 
with enthusiasm, 

So long as you use only air, CO,, or low- 
pressure steam, you can safely assemble the 
engine with soft solder, like the one shown. 
For hot steam, above 15 Ib., better use silver 
solder. 

The cylinder is brass tubing. Smooth 
the bore by wrapping very fine abrasive 
cloth around a rod and working it back and 
forth in the cylinder. If you can find an- 
other piece of tubing that is a good sliding 
fit in the bore, make the piston by solder- 


In just two evenings 
you can build this 
palm-sized power plant. 
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ing a disk on one end. Otherwise, turn 
aluminum or brass to a shakeless but free- 
running fit in the cylinder, turn two oil 
grooves, and drill in from an end to lighten 
the piece. 

Cut a disk of sheet brass for the cylinder 
head, and a length of square or hex stock 
for the valve housing. Drill a No. 13 hole 
lengthwise through this for the oscillating 
valve. Spot two punch marks 5/16” apart 
on a diameter of the disk. Then solder the 
disk to the cylinder and the valve housing 
to the disk, parallel to the punch marks, 

Run a No. 42 drill from the open end of 
the cylinder into the punch marks to form 
the ports. The intake port runs right 
through the valve housing; the other just 
into the No. 13 hole. 

Cut a piece of 3/16” brass rod to length 
for the valve and solder a washer %” from 
one end. Insert it in the valve housing 
after running a No. 12 drill or a 3/16” 
reamer through. Then drill through the 
exhaust port half way into the valve. 
Rotate the valve 75° and drill the intake 
port through. 

Remove the valve to drill a hole outside 
the washer, displaced 40° from the exhaust 
port, for the pin that carries the valve-rod 
link. Also drill a hole lengthwise from the 
other end to meet the exhaust port and open 
it to the air. 

Solder a short piece of tubing over the 
intake port on the valve housing as a steam 
inlet. Then slip the valve into the housing, 
and carefully solder a second washer on the 
exhaust end to retain it. 


ROTATION — 
Ses : CRANK AND 
fast 


Ve onass. 
a Novi 


brass, or 


Bearings anc fr support can 
be sawed from ¥ bent up of 
sheet metal, with solid bearings soldered 
on. Solder the cylinder in place cautiously 
so as not to overheat and loosen the valve. 

Drive the crankshaft into the crank disk, 
e drilled a No. 53 hole on a 
ius. In this, drive and solder a 
crankpin. Make the con rod by sol- 
dering or screwing endpieces onto a ” rod. 
Put the con rod on the crankpin before 
soldering on the outside throw. Position the 
throw to bring the valve pin 90° ahead of 
the crankpin and on a radius. 

The flywheel shown was made by solder- 
ing a 1%” steel washer onto a brass hub 
drilled a press fit on the crankshaft. If you 
can’t get a flywheel from an old toy, -you 
can cast one of lead or turn one from solid 
stock, a faucet handwheel, or the like. 
he 8/32” valve rod 
Bend an offset in it as shown in the photos. 
Assemble it with 1/16” pins and check the 
valve action. The ports should be wide 
open when the piston is midway on its 
stroke—that is, with the crankpin at the top 
or bottom of its circle. Some valve adjust- 
ment can be made by bending the valve 
rod to shorten it slightly. If the exhaust 
valve doesn’t open all the way, a longer 
rod should be substituted. 

If everything works freely, the engine 
should run on as little as 2 Ib. pressure. A 
hole drilled halfway along the cylinder, 
with a bit of tubing soldered over it as an 
oil cup, keeps the piston lubricated—W. M. 
Dierks, Chicago. 


VALVE SETTING 


Rocker valve action is driven by an extra crank 
throw displaced 90° from connecting-rod crank- 
pin. The inlet tube can be connected to a boiler 
or air source by rubber tubing, 


~ 


Business end of engine shows solid bearings 
soldered onto supports bent up from sheet metal, 
The short tube on top of the cylinder is an oil 
cup for lubricating the piston. 
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Last-Minute Gifts 
Anyone Can Make 


rE YOU still have half your 
relatives unaccounted for 
on your Christmas list and 
you can’t face the calendar 
without shuddering, here are 
some gifts that will fill a lot of 
empty stockings in a hurry. The dime-store 
re easy to come by and in a single 
evening you can add any one of these 
quickies to your bulging pack. 

To make the two-tier tray shown in the 
photograph, find the centers of both pie 
pans. With a compass, draw a circle on the 
underside of the larger pan ” smaller than 
the diameter of the wooden spacer—a cylin- 
der of wood 3” long cut from a curtain rod 
or a closet pole. Punch three equally spaced 
holes within this circle. Cut the spacer ends 
perfectly square and invert the pan over one 
end, centering the three holes on it. Spot the 
holes through to the wood and drill and 
countersink them in the spacer. Drill a small, 
deep center hole in the opposite end of the 
spacer and punch a single center hole from 
the underside of the smaller pan. 

Paint all parts and let them dry over- 


Want to pep up the 
kitchen? This is purely 
job. En- 
e file box 
‘on some 


center a stylized initial 
and paint it and some 


d 
fil 
surrounding scrollwork 


enamel the box 
in gold. 


a Cut « pie pan into two 

Q_ purts, ‘slightly off cen- 

ter, and you have a 

crumb tray and shovel. 

@ Snip the ‘rolled edges 

with heavy side-cutting 

liers and cut across the 

vith tin snips. File 

edges smooth, en- 
S 


icl, and decorate. At- 
h colorful plastic 
cabinet handles. 
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night. Screw the bottom pan to the spacer 
with flathead screws. Place the small pan 
over the single hole in the spacer, with the 
spool on top of it, and drive the awl in tight- 
ly to hold the whole assembly together. 
Add free-hand decorations or decals. END 


Solder a hinge to two 
fe pans to make a si- 
Vent butler, Agd“acpot- 
lid. knob for lifting the 
Hacksaw the end 


an with a wood screw. 
FP'a light frying pan is 
used 
container, it supplies its 


for the bottom 


has one 
Ituri 
Please yours with this 
window-sill planter, 
made by decorating a 
4%" by 18” bread pan 
or cake-loaf tin. Before 
planting, fill the tin 
with an ‘inch-high layer 
of pieces from a broken 
clay flowerpot. This will 
allow drainage. 


These clothespin troops maneuver with a realistic wooden tank and a field gun. 


By Herbert Pfister 


PS STAFF PHOTOS 


EPLOY this toy task force under the tree 
on Christmas morning and watch your 
boy's eyes light up. 

The troops, the tank, and the field gun 
look like those that the children have seen 
in parades. There are soldiers, sailors, and 
marines—even an admiral—in this unified 
nursery defense force. 

And the big feature is simple construction. 
Your scrap box will furnish the main parts of 


the tank. The troops are made of clothespins, 
washers, and tacks. Two pieces of wood and 
wheels from an old toy make the field gun. 
its barrel is the tube of an old percolator. 
All the toys can be cut to shape and put to- 
gether with your hand tools. Turn the page 
to see how you can make them. 


The tank: Here’s what you'll need: 


157 of 2” by 3” pine. 
3 plrwood 21." by 


. 12 squarehead lag screws 
ne 1%" 


1 squarchead machine bolt 
it by 6” 


2 upholstery tacks, 
ad specks 1M" by 3 sticker stir, 
= ¥ rubber floor matting. 
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i , Chisel removes wood 
to form slot across one 


nd of  two-by-three 
body. First make two 
saw cuts to form sides 
of slot. Use of slot is 
shown in photo at bot- 
tom of this page. 


os 


Plane smooths angled 
ends on underside of 
two-by-three body. 
Angles can be sawed 
to shape first when 
two-by-three is locked 
in vise. Job could be 


done with sandpaper. 


Saw cuts outline wast 
to be removed at 

end of fender piece. 
This is done after 
fenders, filler, _ and 
body are assembled. 
Then chisel out waste 
between saw cuts. 


Rasp then lines up 

ngles at each end of 
fenders with angle al- 
ready sawed in ends 
of filler, File will do 
job, but is slower. This 
is top view before tur- 
ret was moun 


File squares up shoul- 
ders at the ends of a 
spool. Otherwise the 
thoulders would cause 
treads to ride up out 
of spools. Hand drill 
turns spool while file 
takes off shoulder. 


Shim in slot is used to 
tighten threads. The 


two rear spools are 
mounted on 6” ma- 
chine bolt. If treads 


are loose, put a shim 
in slot behind bolt to 
move spools outward. 
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The photos above laid off on squares give 
you the dimensions for the body of the tank 
and the step-by-step photos at left show you 
how to make the parts. The small turrets are 
not shown, but their construction is obvior 

If you want to, you can leave out the five 
decorative holes in each side of the two-by 
three. They were put in just to break up the 
blank space above the idlers and to give the 
appearance of part of the tank's running 
gear. Two strips of rubber floor matting are 
ideal for the treads. After you cut the strips 
to size, sew the ends together to make two 
continuous belts. 

Twelve of the spools are held to the two- 
by-three by lag screws. The two rear spools 
—one on each side—are held by the machine 
bolt that fits in the slot. 


The troops. Their bodies are clothespins 
glued on 1” by 1” bases of 3” composition 
wood. Pipe cleaners pushed through holes 
drilled in the bodies form the arms. You'll 
have to cut off the pipe cleaners to shorten 
the arms. The belts are masking tape and 
the red stripes down the marines’ trousers 
are cellulose tape. All the buttons are X” 
escutcheon pins. 


Here are details and color schemes for the troops. 


The admiral. His hat The sailor. His cap is 
a &” fiber faucet washer 
and an upholstery tack 
His collar is masking 
tape painted white. Col- 

body, blue; cap, 
white, “The sailor ts the 
easiest one of the troops 


to make. 


held on his head by a 
roundheaded gimae'd 


tack, Colors: hat, dark 


blue edged with gold; 
body, dark blue; arms, 
gold 


dark blue with 
cuffs and epaulets. 


ry 
= ___ruRNiTuRe 


[7 __] escUreneon emist (LUNaTage 
Grrr Tae 


met is a 
cr top) 

headed 
His rifle is a 2%” cotter 
pin with i clipped off 
the short leg. One end 
of his arm is twisted in 
the head of the cotter 


m 
‘d by a yond 
upholstery tuck. 


The marine. His cap 
is like the sailor's, but 
with a visor added. The 
visor is a thumb tack 
with half the head cut 
off. Colors: cap, white; 
visor, black; jacket, dark 


hluc: | trousers, light pin, Colors: rifle, blue; 
blne; belt, white, Body, olive drab, 


The field gun. This is a simple glue job. 
The shield and trail are glued together and 
the percolator-tube barrel is glued into a 
hole drilled in the shield. The plunger—a 
machine bolt—that fires short pieces of dowel 
for projectiles is powered by a rubber band. 
The rubber is looped through a screw eye 
in the rear of the shield and through a slot 
in the head of the bolt. With the exception 
of the furniture glides and wheels, the gun 
is painted olive drab. END 
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Miniature Utensils for a Kitchen Whatnot Shelf 


as 


Scnars of metal are used by Charles H. 
Hardy of Los Angeles to turn out miniature 
kitchen tools, many of them with working 
parts. The old-fashioned coffee grinder has 
a tiny grinding unit and a sliding drawer. 
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Knitting Bag 
Stands Up 


A ke folding bag stands on its own feet 
and has countless uses. It’s handy for 
sewing, as a carrier for baby things, and you 
can take it to the beach next summer to keep 
your books and cigarettes out of the sand. 

Enlarge and transfer the patterns to X” 
hardwood, and bandsaw out. When you cut 
the angled half-lap joints, make the cuts on 
one side of two pieces and on the opposite 
side of the other two. Assemble with dow 
and glue, using small bolts for the pivots. 

Ask your wife to make the bag from a 
12%” by 18” piece of fabric, gathered along 
the sides to give a cupped shape.—John A. 
Vincenti, Kennett Square, Pa. 


hown below 
bottom of 
ate pivot point 


legs meet arc 
Measure 
leg to 


The mixer has a tilting head and its enam- 
eled copper bowl revolves on a turntable. 
The copper coffepot has a hinged lid, and 
the kettle has both a removable lid and a 
spout that pours. 


x the bottle, make an attrac- 
tive candle lamp, You have a choice of bulbs, 
including the candle-flame type, center. All are 
low wattage, suitable for night lights. 


e 


hese purts, pl 


To add to the realistic 
appearance of your can 
dle lamp, drip some 
wax from another can- 
dle down the neck and 
onto the bottle, Seal the 
candle to the mouth of 
the bottle with soft wax. 


a 


How to Make Electric Candles 


Fo soft, quiet light, there's nothing like 


a candle—except an electric candle. This 
one is an ideal night light or subdued TV 
lamp. 

You can make a candle lamp out of any 
attractive bottle, a plumber’s candle, and 
small bulb and socket. First step is to select 
the bottle—preferably one made of deep- 
toned gla Next drill a small hole nea 
the base to allow the lamp cord to enter. 
Drilling glass is a 
tricky job. For tips on 
how to do it, see PS. 

March ‘49, p. 239. Or 
you can play it safe 
and let the local gla- 
zier do it for you. 
Drill a Kk” hole 
lengthwise through the 
center of a plumber's 
candle, and carve a 
shoulder at one end to 
fit snugly into the 
mouth of the bottle. 
At the other end of 
the candle widen the 
center hole enough to 
take a small. card- 
board-sheathed cande- 
labra socket. (“Cande- 
Jabra” means a lamp 
“base slightly larger 


eugene ease 


than either the miniature flashlight or 
Christmas-tree lamp size.) 

Bring the lamp cord through the bottle, 
wire the socket, and your lamp is practically 
finished. For extra realism, you can melt 
some wax drippings around the candle neck 
and down the sides of the bottle. 

Geiger Counter for Experimenters 

There'll be a Geiger counter in every 
schoolboy’s shop if the makers continue to 
develop inexpensive models. This one, 
called the Raytector Kit, sells for $17.50 
and is made by Batson Electronics, Inc., 


Omaha, Nebr. It uses both a headphone and 
neon flasher to indicate the strength of 
radioactive materials and operates on a’ 


single flashlight battery. 
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Keep Your TV Screen Clean 

You may be able to brighten and improve 
the'picture on your TV screen just by clean- 
ing fingerprints and dust off the safety shield 
in front of the tube face. Use any mild win- 
dow spray or cleaner. If the safety shield is 
plastic, wipe it with a very soft cloth to 
avoid scratches, which are difficult to re- 
move. Do not apply too much pressure.— 
H. Leeper, Canton, Ohio. 
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Tea Table 


By Joseph Aronson 


Designer, author of the Encyclopedia of Furniture 


UST big enough for ash tray, book, glass, 
‘or cup and saucer, this portable chairside 
stand will add to any room. The T-foot 

design comes from an early American table, 

Like the old-time cabinetmakers, you can 
build the table of any unmatched lumber 
odds and ends. And don’t worry too much 
about the dimensions. You can vary the pro- 
portions quite a bit. 

A nicely grained square of maple makes 
the top. The shaft is pine, and the foot is 
maple. It’s best to dowel together the foot 
parts and then dowel up into the shaft, but 
‘screws set in as shown make the job easier. 
Screw the top plate to the upper end of the 
shaft. Then screw the finished top to the 
plate from underneath. Apply glue to all 
joints. 

Sand off the hard edges. Finish with auto 
wax to which a touch of burnt sienna in tur- 
pentine has been added. 


E 
5 


Sa 


What You Should Know 
About TV Antennas 


There are as many ways of catching HETHER your receiver cost $49.50 or 
signals as there are to skin a cat... $499.50, it has to catch TV s 
Which is best where you live? produce bright, sharp pictures. Your signal- 


catcher is your antenna, Luckil 
By Robert Hertzberg thing that you often can experiment with 


innnwres iat nay: reece profitably, even though you don’t know a 


ELECTRICAL SHADOWS AND REFLECTIONS 


ing or other Ia Behaving Ii 

als, making a rec fortunate 
This eect is particularly from bi 

frequency channels, areas. 


A steel-frame bu 
may. block o! 

shadow area 
marked on the 


on 
Idings into receiving aerials in shadow 
satisfactory pictures are thus obtained. 
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DIRECTIONAL PATTERNS 


Basie folded. ‘aioe q) receives equally well 

ck, poorly off its ends. Reflector 
Eula to lapeie (2) reduces signals and interfer- 
ence from back, but increases pickup from front. 
Multi-element aatenna (3), with director rods in 
front of dipole and reflector behind, is called a 
“Yagi.” Itis sharply directional in forward plane, 
has practically no response to side and back. and 
responds with very high efficiency to signals of 
single frequency that corresponds to length and. 
spacing of clemeats. 


thing about the complicated innards of a 
video receiver. 

You don’t need a single meter or other 
piece of special equipment. Poles, rods, and 
wires can be re-arranged with common 
hand tools. And you may not even have to 
do any fancy climbing—trial set-ups in the 
attic may show what can be done where you 
live with various kinds of antennas. But it 
helps to know a little about the way TV 
pictures fly through the air. 

Electronic lighthouse. Think of a 
television transmitter as an electronic light- 
house that shoots out flat circles of invisible 
waves, These waves respond to focusing, 
but peter out rapidly as they advance, and 
can be blocked or reflected by obstacles 
such as hills and good-sized buildings. 

In the U.S., the waves are polarized hori- 
zontally, In England, they are polarized 
vertically, and receiving antennas there look 
like fishing poles. But our experts chose 

horizontal polarization, because much of 
the interference from electrical machinery is 
vertically polarized, and antennas in this 
country work better when they are hori- 
zontal, 

The earth’s curvature, height of the trans- 
mitting aerial, and the height and position 
of your own antenna limit the distance at 
which signals can be caught consistently. 
This distance is not likely to be more than 


DEVELOPMENT OF CONICAL DIPOLE 
Electronically, a dipole consisting of two en- 
closed metal cones (1) makes an effective broad- 
band antenna, but mechanically it is impractical. 
Desieabie ¢ Crees remain when cones are 
weave arrangement of wires 
Dyer eed re forming V-shaped legs (3). This 
odified conical, with reflector “Folded direc- 
dipole 


tional pattern si 

with reflector, is pop 

erect and pulls strong signals from stations up 
to about 25 miles away. 
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75 miles, although many cases of successful 
reception at greater distances have been 
reported. 

Where are you? If you live out in the 
wide open spaces, your freedom from inter- 
ference and ability to place your antenna 
wherever you please may help you catch 
TV shows. 

All sorts of things can happen in cities. 
A woman in a New York apartment en- 
joyed excellent reception with a simple i 
door antenna until she lowered her blinds. 
Then the screen went blank because the 
aluminum slats formed a perfect shield, 

A building between your antenna and 
the transmitting aerial may cast an electri- 
cal shadow within which reception is poor 
or hopeless. Another building may reflect 
the signals into such a dead spot, and make 
good reception possible. Or several build- 
ings may act as mirrors and shine several 
signals into an antenna, producing that mul- 
tiplicity of images commonly known as 
ghosts. 

How dipoles are made. The simplest 
type of signal catcher is a single dipole—a 
straight rod, tube, or wire about half as 
long as the waves from the transmitter. It 
is cut in half, the inside ends are pulled 
apart a half inch or so, and the two conduc- 
tors of the lead-in wire are attached to these 
two halves. 


VERY POOR RECEPTION. 
FROM THIS SIDE VERY WEAK 
SIGNAL 
ERECTOR 
ee ‘WEAK SIGNAL 
ee eon VEtrssTRONG 
SIGNAL 
weak 
SIGNAL 


‘The over-all length of a single dipole cut 
to receive Channel 4 is 80 inches. For 
Channel 13, by mere coincidence, each arm 
should be only about 13 inches long. (PS, 
Sept. ’50, p. 237). Inexpensive aluminum 
tubing, about %” or 4” in diameter, is usually 
used because it is self-supporting and easy 
to mount. Copper or brass tubing would 
serve just as well. 

Such a dipole receives best from the di- 
rections at right angles to the rod. You may 
not notice any difference if the rod is swung 
15° to 20° to either side of the true com- 
pass bearing of the source of the signal you 
want to catch. Nevertheless, this directional 
effect is often useful in eliminating ghosts. 

Folding the dipole. Unfortunately, a 
simple dipole, cut to the proper length to 
catch the signals from one station, may not 
bring in stations on other channels equally 
well. This difference in the response to 
different stations gan be reduced, however, 
by “doubling” the dipole. This is done by 
folding a rod twice as long as would be 
needed for a simple dipole into a trombone 
shape. 

A folded dipole has the same directional 
characteristics as a single dipole. But a 
double dipole cut to the proper length for 
Channel 4 will usually work better on Chan- 
nels 3 and 5, and 2 and 6, than a single 
dipole of the same length. 


PRACTICALLY NO RECEFTIC# 


FROM THIS SIDE 
PRACTICALLY 
t NO SIGNAL 
\ 
eAREMELY 
Pracnicauty STRONG, 
NO SIGNAL SIGNAL 


These channels, 2 to 6 inclusive, consti- 
tute the low band of TV frequencies. The 
other channels, 7 to 183 inclusive, are the 
high band, and to receive them, a separate, 
shorter dipole is often added to an antenna. 

Adding a reflector, There also are 
other ways of improving a dipole’s per- 
formance. A separate, slightly longer rod, 
for example, can be fastened to a crossarm 
on the mast so that it will be in a horizontal 
plane behind the dipole and serve as a re- 
flector, No wires are attached to this extra 
rod—but its spacing in relation to the dipole 
is somewhat critical. 

Its distance behind the dipole should be 
between a tenth and a quarter of the Jength 
of the desired incoming waves. When this 
distance is right, the extra rod picks up 
energy from the station toward which the 
dipole has been faced and bounces this 
additional energy back into the dipole. And 
at the same time it serves as a shield against 
waves coming from the rear that might 
interfere with the reception of the desired 
signals. : 

Adding a director. An unconnected 
rod can also be placed in front of a dipole. 
It then becomes a director if it is made a 
trifle shorter than the dipole, and spaced so 
that energy is re-radiated from it to the 
dipole to strengthen the signal received. 

When a director is used, the spacing is 


Y, 


DECEMBER 1950 207 


extremely important. It is roughly a tenth 
of a wavelength (one fifth the length of the 
dipole), but should be adjusted on the spot 
for best results. If this spacing is wrong, 
the secondary signals that the director 
shoves into the dipole will tend to cancel out 
the signal that the dipole picked up on its 
own hook, and the result will be a poor pic- 
ture or no picture. 

The more reflectors and directors that 
you add to an antenna, the more heartily it 
can feed signals into your receiving set—but 


hi ind dij lector to give extra gait 
on channels ¥ to 13, is shown above. Direction 
of best reception is to left. 


Special stacked twin-driven “Yagi” antenna, for 
use on a single channel it e areas or other 
difficult locations. Dir effect is very 
sharp; spacing of elements is critical. 
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at the same time the directional or beam 
elect of the antenna becomes narrower. 
Hence, such an antenna is most likely to be 
desirable where you only hope to receive 
the signals from one station or from stations 
that are geographically aligned. 

‘A particularly useful type of antenna has 
five elements and is called a Yagi after a 
Japanese engineer who worked out its tricky 
spacing. A Yagi has three director rods, a 
dipole, and one reflector. Pointing one of 
these things is almost like shooting with a 
rifle. 


Stacking ’em up. It is also feasible to 
mount several ordinary two-element beam 
antennas, one over the other, on a common 
pole, with a common lead-in. Such an ar- 
rangement is called a “stacked array.” 

Its advantage over the Yagi is that it 
retains the relatively broad-band frequency 
coverage of the basic dipole. But a stacked 
array can become clumsy. A stacked array 
having four two-element beams, for example, 
may require a reinforced tower of some 
kind. 

Conical frames. Probably the best 
general-purpose TV aerial, electronically, 
would be a dipole with the elements in the 
form of closed metal cones. As a mechani- 
cal body it is impractical. Its desirable 
broad-band characteristics can be largely 
retained, however, by replacing the cones 
with a basket-like arrangement of wires. 
And experimenters who kept removing a 
few wires at a time discoyered that such an 
antenna still worked well with only two 
rods on each side, fanned out to form a 
wide V. 

This modified “conical” can be backed 
up with reflectors and stacked in the form 
of arrays, and is proving successful where 
the available stations are distributed over 
both low and high bands. 

But the directional property of beam 
antennas is not an unmixed blessing. Sup- 
pose you live between two stations. If you 
aim your antenna at one, you may not get a 
glimmer out of the other station. But there 
are two ways to overcome this trouble: Use 
two antennas and switch from one to the 
other, or make your antenna rotate so that 
it can be aimed at either station. 

Tricks such as these are enabling the kids 
to enjoy Hopalong Cassidy where satisfac- 
tory reception would be impossible other- 
wise. END 

Next month Porvtan Science will report 
“The Best Ways to Mount TV Antennas.” 


Tired of having heavy 
bombers roar down at 
you « 

Let others listen through 
earphones without dis- 
turbing you. 


How to Hush 
Your TV Set 


You can escape the kids’ pic- 
tures by leaving the room. 
Don’t let the sound follow you. 


IEACE in a television home is 
easily restored—if you provide 
earphones. Gun-shy parents then 
an enjoy their newspapers while 
the children watch the cowboy 
and Indians. And the kids can 
sleep undisturbed while father 
catches a late wrestling match or 
prize fight. 
An “earphone attachment” is sim- 
ply a 2” by 4” strip of plywood or 
composition board on which a 
standard phone jack and a single 
pole, double throw toggle switch 
have been mounted. It can be attached to 
the back edge of the cabinet or screwed to 
any convenient ledge near the receiver. 
The hardest part of the job is getting at 
the loudspeaker. Many cabinets are put to- 
gether in sections, and the top or front panel 
can be unscrewed for ready access. But in 
other cases the chassis may have to be taken 
out. To do this, pull off the knobs and loos- 
en the bottom bolts. Then make sure that 
the front of the picture tube is firmly sup- 


* 


t of the TV skies? 


ported when you slide the assembly out. 

To add earphones you have to cut only 
one wire in the receiver, Between the speak- 
er and the output transformer—which is usu- 
ally bolted on the speaker frame—there are 
two stiff-wire voice-coil leads. Snip either 
one of these leads. Solder extensions to the 
cut ends and bring them to the toggle 
switch. When the switch is in one position, 
the set will operate exactly as before. Sol- 
der another wire to the other side of the 


ie 
coil leads is only 
needed in re- 


chang 
ceiver. Snipped ends go 
to toggle switch. Make 
sure picture tube is sup- 
ported if you remove 
chassis from cabinet. 


Small panel for phone 
jack and toggle switch 
may be mounted at back 
of cabinet or near set. 
Condensers are on other 
side of strip. Surplus 
Amy phones come 
equipped with plug. 
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speaker voice coil and connect an earphone 
jack and two condensers, as in the drawing. 

There is no danger from shock. as the 
earphones are isolated from the high-vol- 
tage portions of the circuit by the output 
transformer and additionally protected by 
the condensers in series with the speaker 
leads. These condensers may be of any ca- 
pacity from .05 to .25 mfd.; rated working 
voltage should be 300 volts or more. 

The earphones may be either the low- or 
high ‘roped ance type. Signal Corps surples 


are connected in parallel. Kids love to wear 
phones: they give ‘em that Captain Video 
appearance. 

P.S. You can use exactly the same rig on 


it to protect yourself 
END 


any radio if you wa 
against old-fashioned ear-busters. 


Glow Shows TV Misalignment 

Evenyoxe who has serviced or adjusted 
TV receivers knows the importance—and the 
difficulty—of aligning the ion-trap magnet. 
Misalignment cuts down picture brightness. 
fuzzes the focus, shortens picture-tube life. 

The ion-trap magnet, which fits around 
the neck of the tube, bends the electron 
beam so that it can pass through a small 
aperture in a metal disk (see arrow). With 
ordinary tubes it is difficult to know when 
the magnet is properly adjusted. Now a 
new indicator ion trap. used in tubes made 
by the Rauland Corporation. Chicago. gives 
positive indicatiou of alignment. A fluores- 
cent coating on the disk does the job. When 
the electron beam is improperly adjusted, 
it hits the coating and causes it to glow. The 
ion trap is adjusted by moving the magnet 
until the glow disappears. 


synthetic Beef 

new food, made from dried skim milk and 
yout has been developed by researchers at 
the University of Arkansas. Golden brown in 
color, it has taste and texture similar to beef 
but costs one third less. 
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‘SHORT SOLID WIRES TO SPEAKER 


“Sur were 


PRESENT 
WIRING 


ourPuT 
‘TRANSFORMER 


Blocks ‘Support Bar Clamps 

Guuixe up lumber is easy-if you have 
four hands. But if you have only the normal 
number you've probably had trouble trying 
to manage the work and the clamps at the 
same time. One way of simplifying the job 
is by making supporting blocks for your 
bar clamps. For each clamp slot a pair of 4” 
hardwood cubes as shown. They will hold 
the clamps steady while you line up the 
work before tightening up on the screws. 
—C. R. Sclilegel, Jenkintown, Pa. 


Shop Use for Old Calendars 

Dox’t throw away your old wall-cal- 
endars. Shop bins, drawers, and jars con- 
taining nails or screws, bolts or nuts, and 
other small parts can be neatly marked for 
size with the numbers cut from a few old 
calendars. Glue the numbers to the face of 
the container and coat with clear varnish. 
Calendars showing the current month in big 
figures and the past and coming months in 
small figures are fine where fractional and 
whole numbers are used together. You also 
can use cutout letter to form word labels — 
Warren W. Howe, Longview, Wash. 


Hardwood Dowels Make Good Handles for Shop Drawers 


Near handles for shop drawers are easily 
made from hardwood dowels fitted with 
spacers of the same material. 

Make the spacers two at a time by cutting 
them twice the required length from drawer 
face to handle (usually about %”) plus the 
diameter of the dowel. 
Drill each piece 
through the center 
lengthwise, then place 
in a scrap-wood jig in 
a drill-press vise as 
shown. A Forstner bit 
or drill-press auger of 
the same diameter as 
the dowel will cut 
through the exact cen- 
ter of each piece. This 
yields two spacers 
with one end of each shaped to fit the dowel 
handle. Now drill and countersink the han- 
dles at two points and screw to the drawer 
fronts.—Will Thomas, Buffalo, N.Y. 


Refrigerator Bag Protects Clothes 

Taxinca trip? C; 
your shoe-polishing 

paraphernalia _zip- 
pered up in a plastic 
sefrigerator and 
you won't stain the 
clothing in your suit- 
. These bags pack 
shoes cleanly, too. Smaller ones are excellent 
for cosmetics.—Morris Williams, Troy, N. Y. 


Shield for Metal-Tube Grids 
Gn shields are often used in radio and 
amplifier circuits to reduce noise pickup. 
FLUORESCENT You can make an effec- 
‘SHELL tive shield for the type 
of metal tube that has 
an exposed grid cap on 
top by using the shell 
of a discarded fluores- 
cent starter. The alu- 
minum shell fits snugly 
‘on top of the tube; all 
you have to do is bend 
up the tabs that hold 
the shell to the baseand 
cut out a small open- 
ing for the grid lead 
wire.—H. L. David- 
son, Ft. Dodge, Iowa. 


METAL TUBE 


Tool Draws a Perfect Ellipse 

Lavine out an ellipse is easy with the tool 
shown in the photos below. It’s a strip of 
wood, drilled at one end to hold a pencil, 
and two brads that are driven into the strip. 
By moving the brads against the edges of a 
framing square, the 
pencil traces out one 
quarter of the ellipse. 
Turning the square 
and repeating the 
movement gives a per- 
fect oval. The dis- 
tances from the brads 
to the pencil point 
govern the size of the 
ellipse. Make the distance from the pencil to 
the first brad one half the minor axis. Make 
the distance from the pencil to the second 
Hugh Line- 


brad one half the major axis. 
back, Stillwater, Okla. 


al 
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CRAFTSMEN 
AT WORK 


Plastic Blends with Leather. 
Game birds and fish, internally 
carved in acrylic, are aptly framed 
for the sportsms 
leather-covered book ends and a 

gar humidor. The %" thick carv- 
acked with a thin sheet of tinted 
plastic, All exposed edges are beveled 45°. 
Made of wood, the book ends and humidor 
are covered with richly grained leather. 


s den in these 


Cigarette Box Hits New Note. This m 
ature piano puts a musical C in cigarettes. 
William Freeman, of Baldwin, L. I., built 
the baby baby grand, using walnut for the 
body and a thin veneer for the keys. He 
tured the legs from hardwood dowels and 
jigsawed and molded each part individually. 
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Carvings are dyed in natural colors and look 
like embedded miniatures of the real things. 
They were executed by Harry Zoback, au- 
thor of the book Internal Carvings in 
Plastics. 


Power Plow Makes 
the Snow Fly. Light 
enough to be handled 
by a woman, the plow 
shown at right eS 
short work of cleaning 
ement or drive- 
. Its rear rubber 
wheels, chain-covered 
for traction, are pro- 
pelled by the same 
motor that drives the 
scoops. Built by 
George P. Metesky, 
of Waterbury, Conn., 
it is powered by a 
%hp. electric motor. 
If desired, a gasoline 
engine can be substi- 
tuted. The plow 
weighs 75 pounds, 
can dig through a 
three-foot bank, and 
throws snow 15 feet. 


Our new mailbox is just a dressed-up version of the old one, left. It 
rings a bell inside the house every time the door is opened or closed. 


Mailbox Rings Bell 


| Why dash out in all kinds of weather to see if the post- 
man left something? Here's a way to tell from inside. 


By Karl Greif 


(r= 


E NO longer have to wonder whether 

the mailman’s been along. An antique 
bell on our living-room wall s the 
arrival of mail. It rings twice—once when 
the box is opened and again when it is 
closed. 

The bell ringer is just one of our mailbox 
improvements. Another is the ox-drawn 
covered wagon that decorates our front 
lawn, The wagon is built around a stand- 
ard, approved mailbox. The plans on the 
following pages are scaled to a small-size 
box, but they readily be enlarged to 
suit bigger boxes. 

Outdoor parts: Four wheels, eight hub 
disks, two oxen, and the driver are cut from 
3/32” aluminum. Trace the designs on 
heavy wrapping paper, cement them to the 
metal, and jigsaw the cutouts. 

Make all wooden parts—such as axles, 
yoke, side rails, toolbox—from a hardwood 
that can stand exposure to the weather. 

A leaf-type, normally open, midget snap 
switch on the mailbox actuates the signal 
inside. Hold the switch in the position ; r 
shovra ja the rewings. Open and cose the: },Stifed 4, Sell plocso tg, Mend. wit ox 
door, and move the switch till you find a or even concealed in a shelf or closet. 
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When the solenoid, w left, is en- 
ergized, it tugs the bell. The spring- 
mounted bell jangles for a couple of 
seconds after the plunger drops back. 
A switch, lower left, turns off the 


spot where it will be actuated momentarily 
at some point in the door’s are. 

To connect the switch to the bell ¢ 4 
use a weatherproof wire such as surplus 
coaxial cable or a vinyl-insulated wire. A 
lead-sheathed cable is ideal, but it is costly 
and isn’t needed in this low-voltage circuit. 
Bring the wire down through or alongside 
the box support and into the ground, Dig a 
shallow trench from the base of the support 
to a convenient point of entry at the house. 

Indoor parts: Our bell plaque. monut- 
ing an old-fashioned doorbell, was designed 
to have a mildly antique look: other possi- 
bilities include using a dinner bell, cow bell, 
or just a concealed indicator. Since my: bell 
must be rung by a short pulse of current, 1 
suspended it from a coiled strip of ” spring 
steel so that it would keep jangling for a 
allows surface mounting of C2UPIe of seconds after it i mked. To 

plaque. Cutting this hole could be clim- furnish the pull, 1 mounted a solenoid at 
tated if parts on back of board were boxed in. the back of the bell plaque and connected 


y and cireuit breaker, housed in standard breaker is a modified 40-watt, 1 
tion box. mounted near the di type fluorescent starter. The bulb insi 
carded. Leads that went to it are joined. 
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it to the bell by waxed cord and a pulley 
(The solenoid I used, made by the Guard. 
ian Electric Mfg. Co., Chicago, is model 
No. 4, for intermittent use on 115 volts AC.) 
I also added a switch to keep the bell from 
ringing when someone is sick. 

If you wish a further indication of the 
mailman’s coming, you can pivot an indi- 
cator arrow (see drawing) so that the tip 
rests on the bell-pull arm. When the sole- 
noid pulls the arm, the arrow falls and 
stays down until it is reset. 

Wiring for safety: The wiring dia- 
gram is a bit more complex than it has to 
be, but it includes a couple of worthwhile 
safety features. A regular two-wire cable 
goes from the 115-volt house line to the 
solenoid and switch. All the rest of the wir- 
ing is at low voltage. 

Connect the wire from the mailbox to 
the low-voltage side of your doorbell trans: 
former through a 6-volt, SPST, AC relay. 


4h is actuated by the 
opening and closing of mailbox door. Soldered- 
up metal box protects switch from the weather. 


2 


Leaf of midget snap » 


Position OF TONGUE 


If your bell transformer isn’t conveniently 
located, use a separate transformer. 

A time-delay cutout or circuit breaker in 
the solenoid circuit is another safety feature, 
for the solenoid will overheat if it's ener- 
gized for long periods. This might happen 
if the switch jams or if something goe 
wrong with the wiring. The shut-olf i 
adapted from a 40-watt, cutout type of 
fluorescent-light starter (the kind that has a 
reset pushbutton on the end). Remove the 
starter from its aluminum shell, and short 
out the starting contacts. You can do this 
by snipping out—and discarding—the glass 
cartridge, and joining the two leads that 
went to it. Twist the two wires together 
and add a drop of solder to the joint. 

If the solenoid draws current for more 
than a minute and a half, the starter cutout 
contacts will snap open. After you have 
corrected the trouble, press the reset button 
to put'the system back in operation, — END. 


Wooden yoke and wagon tongue hold oxen in 
position. Driver is held by dowel spacers, Sup- 
ports should be made of close-grained hardwood. 


g£ New Shop Ideas 


Sheet-Metal Punch Uses Screw Action. 
Clamped in a vise, this punch pierces husky 
sheet metal at the turn of a handle. The anvil 
and the threaded punch are removable, so 
several can be made up for different holes. 

The body, sawed from %” steel, can be 
chucked off center in the four-jaw, or 
gripped between two jaws of a universal 
chuck, as shown in the photo, with a block 
under the third jaw. 


Bolt Acts as Jack Screw. When a shorter 
than standard jack screw is called for, an 
ordinary machine screw and nut may serve 
the purpose, as shown below. Cut the screw 
to length, face the head square in the lathe, 
and put the nut on upside down. Back the 
nut off to tighten.—H. Sevcik, Los Angeles. 


‘work HEX MACHINE 


SCREW AND NUT 
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Staacnr 


A square end will serve on the punch, but 
the pointed, hollow-turned one shown in the 
drawings cuts more cleanly. The point also 
makes it possible to locate holes accurately 
on a punch mark. 

For punching heavy stock, file the top of 
the anvil bushing at an angle to get a shear- 
ing action. Harden both the anvil and the 
punch end; then draw to a light straw color. 
—Floyd McGuckin, Ridgewood, N. J. 


Grip Improves Die Stock. A bicycle 
handle-bar grip, shown above, makes the 
pipe handle commonly used on ratchet-type 
die.stocks easier on the hands. It also pre- 
vents marring of walls or other surfaces if 
the handle strikes them. Should the grip fit 
loosely, wrap friction tape around the han- 
dle first. Pad the end with a bit of waste or 
rag to keep it from cutting into the rubber. 
—Walter E. Burton, Akron, Ohio. 


Squaring Drill-Press Table. A table that 
isn’t exactly square with the spindle of a 
drill press can cause a lot of grief. If you 
have a dial indicator, 
you can check yours 
quickly, as shown at 
left. Thread one end 
of a steel rod, bend it 
to a right angle near 
one end, and mount 
the indicator with a 
couple of nuts. Chuck 
the short end firmly. 
Moving the indicator cautiously around the 
table will provide test readings. To test the 
base table, use a longer rod.—Will Thomas, 
Buffalo, N.Y. 


CENTERDRILL BROKEN ‘GRIND NEW POINT 


Centerdrills Salvaged. Instead of throw- 
ing away broken centerdrills, regrind them, 
as above, to a new point, with clearance 
back of cutting lips. Although no longer good 
for making center holes, they are handy as 
starting drills on lathe or drill press, and less 
likely to break than a good centerdrill.— 
Henry Sevcik, Los Angeles. 


Clamps Double as Parallels. Hex nuts 
give these rugged clamps a tighter grip than 
ordinary ones—and, because the screws are 
on one side only, the lower jaws serve 
parallels. Thus work can be clamped togeth- 
er and set up on a machine table without 
extra pieces. Four clamps take care of most 
jobs. 

‘A X%" by %” by 3” piece of hardenable 
steel is required for each jaw. The %” dimen- 
sion of all the lower jaws should be held 
to a_close tolerance, 
preferably by surface 
grinding. Drill across 
the threaded holes for 
pins cut from ” braz- 
ing rod to anchor the 
8” long screws, which 
can be made of drill 
rod. Thread them 
5/16-18 all the way. 


Hand fil- 
ing square holes in boring bars is a tedious 
job. The simple dodge shown above not only 
saves a lot of work, but eliminates all need 
for scrapping a bar just because tool-bit 
holes are worn. Mill a piece of drill rod to fit 
the bits. Then drill a round hole in the bar 
and ream it to a slip fit for the adapter. Drill 
and tap a cross hole for a headless setscrew, 
which holds both bit and adapter—Irving 
Mansfield, New York. 


Color Spots Tapped Holes. In tapping 
blind holes, it’s often necessary to use both 
starting and bottoming taps. If white lead is 
used to lubricate the starting tap and red 
lead for the other, he readily identi- 


fied.—Harold Hiatt, Michigan City, Ind. 


Harden and temper all 


parts before assembly. . 
—Jesse R. Lucas, 
Michigan City, Ind. 


DECEMBER 1950 JIT 


Glass Panel Protects Kitchen Wall 


A spLasu panel of structural glass is one 
answer to that problem area behind the 
stove. Easily kept clean with a damp cloth, 
it protects the 
grime, 
set into the wall plaster in homes under con- 
struction. In existing homes, the householder 
determines the stud positions before order- 
ing, and the glass is drilled to order. Decora- 
tive screws mount it to the wall. The Pitts- 
burgh Plate Glass Co., Pittsburgh, Pa., makes 
the panels in many colors, including white, 
ivory, green, and blue. 


This TV Set Even Listens for You 

Ir THE music box below doesn't entertain 
you one way, it will another. It's Du Mont's 
“Westminster”—a combination of a 19-inch 
television receiver, an AM and an FM radio, 
a three-speed record changer, and an auto- 
matic, twin-track tape recorder that makes 
possible one hour's playback. The recorder 
picks up from its own microphone or off any 
of the other services and can be played back 
immediately. There’s also a clock to turn any 
part of the combination on or off at pre- 
selected times. 
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Make Paper Angels for Christmas 

You don't have to be 
an artist to make the 
complacent little angel 
shown at right. Andit’s 
so easy to make you 
can quickly snip out 
several to serve as 
place cards at Christ- 
mas parties. Draw the 
design on heavy white 
drawing paper and 
tint with pastel colors. 
Cut out the circle and 
cut in on the dotted 
on as shown in dia- 
\. Slide wing slot 
x into slot B. Bend 
the wings forward un- 
til the figure stands firmly with wings close 
to the body. Silver or gold foil can be pasted 
on to add glitter—Hans Schmidbauer, Augs- 
burg, Germany. 


Use Same Brand of Motor Oil in Car 
Use whatever motor oil you like in your 
car—but stick to the same brand. It’s a good 
idea not to mix brands, for they may contain 
different additives that will work in oppo- 
sition to each other. Additives are used to 
give various desirable characteristics to oil. 


Cigarette Lighter Designed for Bowlers 

Tus lathe-turned cigarette lighter will de- 
light a bowling fan. Inscribed about the 
ase, it makes a fine trophy. Turn the wood- 
en parts from any hardwood. (I made the 
base and ball from maple, and the pin from 
mahogany.) Flatten the ball slightly at 
opposite ends so that base and pin fit neatly. 

Drill the ball and pin to give the lighter 
a tight fit in each. If desired, the base may 
be routed out and filled with lead shot so it 
will also serve as a paperweight. Finish with 
clear lacquer or shellac.—Anthony M. De- 
Nardo, Brooklyn, N. Y. 


Before refinishing, the pair of handsome chairs at left looked like the two at right. 


Treasure Hunting in Your Attic 


That's where these chairs came from— 
and rejuvenating such cast-off furniture 
as this is a challenging pastime. 


By Denis Sneigr 


PS PHOTOS BY MUBERT LUCKETT 


No even the junkman would take the 
four old chairs. Besides showing the 
scars of decades of use, they had taken a 
beating in a flood. The joints were loose, 
back center rails were missing from two of 
them, and what was left of the finish was 


Taken completely apart, the chairs had the 
old finish stripped off with paint remover. 
Il parts were sanded smooth and clean. 
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ing back center 
were duplicated 
cratch 


rails 
5 with homemade 
stock. Cutter of scratch 
stock is being filed to 
shape (left). 


BLADE 


View of underside of assembled scratch stock. 
Cutter is locked in slotted block by clamping 
action of tightened carriage bolt. 


Seratch stock, is wsed by pulling or pushing it 
along work while fence is held tightly against 
one edge of work, Cutter carves moldin 


Chairs were glued up after replacement 
were made, Doweled seat frame is being 
here. Twisted rope can sub for clamps. 
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scaling and mottled. The old seats were 
missing from all the chairs, too. 

Piled in a corner of the attic and covered 
with dust and cobwebs, they looked pretty 
terrible. But I thought I’d see what I could 
do with them. The results were impres- 
sive. A $25 outlay for materials, plus sev- 
eral evenings’ work, turned out four hand- 
some, ladder-ba ide chairs. 


First step was to take the chairs com- 
pletely apart. Every joint needed new glue 
anyhoy 


And it was easier to work with the 
rungs, legs, and rails while taking 
off the old finish with paint remover. 

After the old finish was removed—and 
that wasn't hard because of its bad condi- 
tion—all the pieces were sanded smooth. 

Duplication of the missing back center 
rails came next. These are the curved pieces 
across the back of the chair. Using one of 
the old rails, a pattern was laid out and the 
new rails cut out on a bandsaw. (IF you 
don't have a bandsaw, a carpenter shop will 
do this sort of job for you.) 


Making a Cutter 


‘The molding on the rails was reproduced 
with a scratch stock having a cutter made 
from an old file. A chisel or saw blade could 
have been used. To make such a tool, you 
heat the metal—on the kitchen stove if nec- 
essary—until it turns dull red, then let it cool 
slowly out of drafts. This softens the metal 
so you can shape it with a file or grind- 
stone. 

Shaping it to match the old molding is 
just a case of trial and error. File or grind 
the metal until your cutter fits snugly in the 
molding you want to duplicate. 

Just to be sure, you can make a few trial 
cuts with the tool before you re-harden and 
temper it. Then take it hack to the stove 
heat it to a cherry red, and plunge it into a 
can of salt water—about a tablespoon of salt 
to a pint. This treatment re-hardens the 
metal. In fact. it makes it so hard that it is 
brittle. In this condition. thin parts of the 
cutter might break in use. Before you tem- 
per it. rub the cutter with emery cloth to 
bring back the brightness of the metal. 

This time heat the cutter cautiously until 
the edge turns a straw color. Be careful not 
to overheat it: fan it back and forth through 
the flame. The moment the straw color 
reaches the edge, dip it again into the salt 
water. Then you're ready to mount the cut- 
ter in a scratch stock. 

The chairs were reassembled with glue 


Puper pattern was made from new plywood 
seat base and laid out on the cloth. Allowance 
was made for material to lap under sea 


and clamps. While the glue was setting, the 
new seats were made. These were %” ply- 
wood cut to fit, with #” sponge rubber for 
padding and a covering of brocaded rep 
upholstery fabric). Four screws from un- 
derneath the seat rails hold the new seats 


in place. 


How They Were Finished 
Before the new seats were fastened, the 

chairs were finished. Of course. there are a 

variety of finishes you can use when refin- 

ishing old furniture (PS. Aug. °50. p. 158), 

depending upon the kind of wood. These 

old chairs were made of maple. In some of 
the pieces the grain wasn’t good looking, so 

they were given a finish that concealed a 

most all the grain. In finishing these chairs, 

each one was: 

© Sprayed with penetrating walnut stain: 

@ Given an alcohol rubdown to remove 
spray dust and to bring out some grain 
highlights; 

© Sprayed with lacquer sealer; 

© Wet-sanded with No. 400 paper; 

© Rubbed with No. 00 steel wool; 

© Sprayed with lacquer sealer; and 


Tape Protects Jigsaw Patterns * 


ComMeEnciaL scrollsaw patterns are 
printed on flimsy paper since they are in- 
tended to be glued to the wood and used 
only once. When I want to use the same 
pattern several times, I cover the lines with 
cellulose tape and transfer the design with 
carbon paper. The first time I use the pat- 
tern I trace the lines very carefully. The 
small track that is formed in the tape makes 
it easy to follow the lines in subsequent 
ngs.—H. Chatillon, San Francisco. 


Half inch of foam rubber was cemented to 
plywood seat and brocaded rep tacked in place. 
Comer is being mitered in photo above. 


When new finish was dry, new seats were an- 
chored in’ place with fonr flat-headed wood 
serews driven into plywood from under seat rails, 


© Spra’ 
while still wet from the second coat of 
lacquer sealer. 

The lacquer thinner acts as a surface 
solvent. dissolving spray dust from the 
lacquer sealer and toning the surface to an 
even gloss. END 


Salvaging Nail-Polish Brushe: 


Tue better grades of nail polish are sold 
with very fine applicator brushes. When 
the bottles are empty, you can salvage the 
brushes. Cleaned with polish remover or 
lacquer thinner. cut free of the bottle cap, 
and fitted securely to a wooden handle, they 
make excellent paint brushes for children. 

ave some for use in the shop; they are also 
fine for dusting or nting models or deli- 
cate optical and electrical instruments.—Ken- 
neth Murray, Colon, Mich. 
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lightly with clear lacquer thinner “9 


Clamps Make 
Sawing Safer 


Tue blade of a circular saw is all right 
in its place. One of the places where it 
isn't all right is too close to your fingers. 
The photos below are reminders of three 
easy and safe ways to handle ticklish jobs.— 
Louis Hochman, Sherman Oaks, Calif. 


Cross cutting large work can be handled on 
small saw by clamping guide strip to under- 
side of Wwork. Guide strip rides against side 
of saw table as work is fed through saw. 


End grooving (left) 
can be done safely this 
way. Work is clamped 
to strip that slides = 
the top of fence as 


Pusher stick holds w 
against fence. 


ed strip is 
clamy to fence. 
er sticks keep fingers 
away from blade, Work 
should fit snus 


tween table strip. 
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‘Screwdriver Holds Three Bits 

Tus magazine- 
loading screwdriver 
drops another bit into 
place for use as you 
remove one from the 
chuck. The bit you re- 
move then is re- 
loaded intothe handle, 
as shown at right. The 
three bit sizes are 
3/16” flat, 9/32” flat, 
and No. 2 Phillips. 
Selecto Products Com- 
pany, of Cleveland, 
Ohio, prices the tool 
at $1.50. 


Level Sticks to the Job 


PERMANENT magnets in the case of this 
level hold it to any ferrous-metal surface, 
leaving both your hands free for the job. 
Instead of the usual bubble, this level has a 
dial that registers from 0° to 360°. The tool, 
priced at about $6 by the Buckeye Plastic 
Corporation, Cleveland, Ohio, sticks to 
round or flat surfaces. 


Tool Tightens Floor Boards 


Puttinc the lever of this tool forces 
tongue-and-groove floor boards tightly to- 
gether for nailing. Eighteen spikes on the 
underside bite into the subflooring to give 
you a firm grip. The tool —with the proper 
facing insert—also can be used for laying 
roof boards, parquette 
flooring, putting up 
shiplap and other sid- 
ing, bracing joists, 
stretching screening, 
and planking and 
decking boats. It’s 
priced at $6.75 by 
R. M. Products, of 
Rochester, Mich. 


Radial Drill Press Titts on Column 

Tus flexible drill press, manufactured in 
Melbourne, Australia, can’be swung to con- 
venient positions for angle drilling. ‘The 
horizontal column has a graduated collar 
on it for correctly setting the angle. 


Drills Inserted in Shank 


Inserts from 9/16” to 2%” 
| in diameter—like those shown 
at left—-can be locked in 
shanks from 3” to 24” in 
length to give you a variety 
of drills for wood or metal. 
Any insert fits any length 
shank. Shanks are %” in 
diameter except a 3” shank 
that is turned to X” on one 
end for use in &” electric 
hand drills. 

The producer, W. W. Wil- 
liams Industries, of Athol, 
Mass., also makes routers and shapers that 
are locked in a shank for use in a drill press 
or portable router. Prices range from 90 
cents to $5. 


Bit Resharpened with File 

One of the features of a new auger bit 
(below) is that it can easily be resharpened 
with a flat file or grinding wheel. It comes 
in 14 sizes from %” to 1%”. Prices run 
from 70 cents to $1.55. The maker, Whit- 
man & Barnes, Plymouth, Mich., says it 
drills 25 percent faster than standard bits. 


» 
{ | 2D 
Increases Capacity 
Of Electric Drill ¥ 
Tue attachment 
pictured here makes 
it possible for any X” 
electric drill to bore 
up toa X” hole. Re- 
duction gears in the 
unit reduce the speed 
to a fifth of the nor- 
mal speed, greatly in- 
creasing the torque 
delivered to the %” 
chuck. In operation, 
the %” knurled shank 
on the attachment is 
chucked in the drill. 
Attachment and drill 
are then operated as an ordinary electric drill. 
The maker, G.M. Co. Manufacturing, Inc., 
New York City, prices the attachment at 
$12.50. 


Gears Give You Two Speeds 

By vstne low speed you can safely drill 
large holes in wood or steel with the drill 
shown below. With a full load the drill’s 
speeds are 275 rpam. and 550 rp.m. 
Capacity in steel is %” at low speed and 
rat high speed. Capacity in hardwood is 
1%” at low speed and %” at high speed. 

Other features of the tool, made by the 
Louisville Electric Mfg. Co., Inc. of Louis- 
ville, Ky., include a universal motor avail- 
able for 32, 110, or 220 volts and an ad- 
justable rocker ring for correct setting of 
the brushes. The price is $105. 
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Ice Cubes Lick Christmas Cards for You 
Ir 11's your tongue that takes the licking 
when you have a stack of Christmas cards 
to stamp and seal, try using ice cubes in- 
stead. As they melt, you'll always have a 
wet surface ready for moistening stamps or 
flaps.—Mary Fulker, Monument, Colo. 


Plastic Hides Worn Car-Door Fabric 

Wuen the fabric on 
your car door becomes 
torn or badly worn. 
the easiest repair is to 
cover it up. You can 
do this with a product 
called “Cov-Ra-Door, 
a piece of sheet plas- 
tic shaped to fit the door and held in place 
by clips and the door handles. Made by 
A. N. McCreight, of DuBois, Pa., the cov 
ers are sold for about $4.50 a set and come 
in a selection of ten colors. The same com: 
pany also makes clear plastic covers that 
protect the original fabric on new cars and 
allow it to show through, 
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Ball Bearings Will Mix Paint in Can 

Hene is a quick and 
easy way to stir paints 
used frequently in 
smal] amounts. After 
the can is opened and 
the paint thoroughly 
mixed, drop a dozen 
or more steel balls 
from a discarded bear- 
ing into the can. 

To get a smooth mix thereafter, ji 
shake the can vigorously before you paint. 


Shop Broom Carries a Scraper 

A pusH broom will 
do double duty 
around garage or shop 
if a scraper made from 
%” by 1” strap iron is 
attached. Center the 
scraper on the broom 
and fasten with wood 
screws. It should be 
changed to the oppo- 
site side when the 
handle is changed.— 
J. Lucas and H. Hiatt, 
Michigan City, Ind. 


Small Glue Packets Save Time 

For those quick jobs where it's not con- 
venient to get out the glue pot, U.S, Ply- 
wood Corp., of New York City, now puts 
up its Weldwood powdered resin glue in 
small measured packets. Each unit has 
three tear-off sections, the contents of which, 
mixed with half a teaspoon of water, pro- 
vide enough glue for the average small fix-it 
job around the house. Proper consistency is 
easy to get without waste. 


Coffee Makes a C! 
Coxrrontep with a 
basement cleaning job 
and having no sweep- 
ing compound, I sal- 
vaged the morning's 
still-moist coffee 
grounds. Spread on 
the floor, they held 
down dust and fresh- 
ened the air with a 
mild coffee aroma. 
Edwards Rogers, Co- 
lumbus, Ohio. 
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Gus Fixes the Local Scrooge 

[Continued from page 176] 

the obvious things, including the great Mr. 
P’s pocketbook.” Gus admitted. “But there’s 
an off chance that the carburetor could be 
the culprit.” 

With that the veteran mechanic slid in 
behind the wheel, turned the ignition key, 
and pushed the starter button. The en- 
gine ticked off immediately. Then Gus 
tramped down hard on the gas pedal, push- 
ing it down to the floorboards. The engine 
took it without a balk or a splutter. Next, 
he idled it down and let it run awhile. 
There wasn’t the slightest sign of a roll or 
a gallop or of choking up. 


Could It Be Ignition? 


“Well, there's one good hunch shot,” he 
said as he got out of the car. “Might have 
known it wouldn't be that simple. 

“What next?” Stan asked. 

“I've a feeling it's probably some quirk 
in the ignition system, since the carburetor 
seems to be okay. Bring over the tester 
and we'll start by checking the new’ parts 
that the boys over in Evansville put in. 

Methodically Gus went over the coil, the 
condenser, and checked the‘timing. He in- 
spected the distributor. Eyerything seemed 
as it should be. 

“Guess this i 
Gus admitted. 
the starter. 


’t my day for hunches,” 
haking his head. “I'll check 
nd if that isn’t it I guess the 
best thing we can do is just let ‘er sit for a 
couple of hours. Then we'll watch for 
symptoms when we try to start ‘er again.” 
Stan watched as Gus operated the starter, 
using the solenoid under the hood. A faint 
smile began to spread over Gus's mouth, 
“Something wrong with the starter?” 


Or Is the Starter the Clue? 


Gus shook his head. “No, but come over 
here and see if you hear the same thing I 
do. Stick your head down under the hood 
there while I run the starter.” 

Stan did as directed and Gus pushed the 
starter button. 

“Hear anything?” Gus asked. 

‘eah, sortuva bubbling sound, 
water,” Stan agreed. 

Gus walked around to the front of the 
car and unscrewed the radiator cap. “Now, 
hit that starter button again.” 

As the starter ground, Gus watched. 

“Okay, cut it,” Gus called after a few 

[Continued on page 230) 
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THAT cusHIONY FEELING LASTS LONGER WITH MARFAKY 


Want “cushiony” driving ease that's feather-bed soft? Get longer-lasting 
Marfak lubrication. Marfuk fights wear and friction for 1,000 miles and 
more! It’s specially compounded to stand up to rough “road work,” and 
resists wash-out and squeeze-out. As a result, you get “cushiony” driving 
right from one lubrication job to the next! Today, ask for Marfak lubri- 
cation from your Texaco Dealer, the best friend your car ever had. 


TBE TEXAS” COMPANY 
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ributed in Canada and in Latin America 


Texaco Products are also 
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Shopsmith 


you get a complete workshop... 


8 CIRCULAR SAW 


12" DISC SANDER 


15” DRILL PRESS 


33” WOOD LATHE 


HORIZONTAL DRILL 


your family gets the benefits 


FURNITURE 


What more practical gift could you ask for? 
For Sxorsmirx is more than high-quality 
hobby equipment. It’s an investment that 
pays year-round dividends to you, your home 
and your family. With SHopsmITH, you can 
build, remodel, repair. You can save time 
and money on hundreds of jobs. You can 
do more, actually turn out better work, than 
with any $500 combination of single-purpose 
tools with motors. 


If you know power tools, you'll recognize 
Sworsmrrx's advantages. Production-shop 
capacity. Hairline accuracy. Precision fea- 
tures found only in the finest tools, and 
extra features found only in SHoPsMrTH. 


If you're a beginner, you'll go for SHor- 
SMITH’s compactness, its quiet, vibration- 
free operation, the ease with which you can 
convert it from tool to tool—saw, disc sander, 
lathe, vertical or horizontal drill press — 
in less than sixty seconds. 


Take the family to see SHorpsmirH! Com- 
pare it feature-for-feature with any other 
power tool or combination of single-purpose 
tools. Compare its accuracy, its capacity, its 
all-around utility. Compare prices complete! 
At leading hardware and department stores 
and all Montgomery Ward stores. 
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7 They save space, increase 
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WESTERN PINES* 
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panel a dining room 
in pine, do over a 
kitchen or build in 
some needed storage 
, you'll find 
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Home craftsmen everywhere know the 
Western Pines* for their fine even grain 
and soft texture—so easy to shape, nail 
and finish, Their mellow, cheerful charm 
adds lifetime beauty to any room or arti- 
cle. Cabinets and furniture, hallways, 
doors and walls, bunk bedrooms, break: 


unlimited are the uses of these versatile, 
practical woods of the Western Pines*. 


For how-to-do-it instruction sheets 
and colorful new booklet, “Enchanting 
Homes of Western Pines”—with 71 pic- 
tures of ways others have used these 
ler Western Pines*—send for Free 
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Gus Fixes the Local Scrooge 

[Continued from page 226] 

seconds. “Seems to be an awful lot of cir- 
culation in that radiator—more than most 
water pumps can put out. Let's try some- 
thing.” 

Loosening the generator bracket, he 
slipped the fan belt off. 

“Now hit that starter button once again,” 
Gus directed as he peered down into the 
radiator filler opening again. “There's 
water circulation even when the pump is 
disconnected,” he called, signaling for Stan 
to take his finger off the starter button. 
“Now we're getting someplace.” 


Cracks in the Head Gasket 


“What does that show,” Stan asked, “a 
leaky head gasket?” 

“It does unless my third hunch is wrong,” 
Gus agreed. “Here, give me a hand getting 
this head off.” 

After they had lifted the head off and 
placed it on the bench, Gus pointed to small 
cracks in the head gasket and signs of 
water seepage into four of the cylinders, 

“There's our trouble.” Gus pointed to 
small droplets of water. “Put in a new 
head gasket, Stan, and I think Mr. Purcell’s 
hard-starting troubles will be over.” 

“Gus,” Stan said as he tightened the last 
of the cylinder-head bolts, “I still don't 
see how water leaking into the cylinders 
could have caused the trouble. And if it 
did, why didn’t it show up in other ways?” 

“That's my fourth hunch for the day,” 
Gus admitted with a grin, “but I'm more 
than sure of this one. I reckon it this way. 
There wasn’t enough of a gasket leak there 
to cause compression loss, but there was 
enough of a leak to allow a little bit of water 
to seep into those four cylinders when the 
engine hadn't been run for two or three 
hours. Every time Purcell tried to start his 
engine under those conditions, the little 
water in each cylinder would foul the 


plugs.” 


Stan Gets the Answer 


“But what about it starting when he got 
someone to push him?” 

“After several blocks of pushing, the 
cylinders were able to clear themselves,” 
Gus explained. “Then the engine would 
catch, 

“On the other hand,” he continued, 
“while the engine was still hot, any water 
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DANGER ZONE 2 


Engine pumps oil badly . 


Destructive wear sets in. .* 


Needs a tune-up Needs new piston rings 


and minor engine repairs 


Clean, adjust and re-time 
ignition. Clean fuel supply 
and carburetor screens. 
Adjust carburetor. Adjust 
tappetsand tan belt. Check 
compression and vacuum 
readings for symptoms of 
ring wear. 


Replace piston rings. Align 
rods. Adjustrodsor replace 
rod bearings. Reseat and 
retace valves. 


Tune engine. 


These repairs are compar. 
atively inexpensive and 
put the engine backinpeak 
Condition for thousands of 
economical miles. Delay 
puts the engine in Danger 
Zone 2. 


Replace piston rings. Re 
place piston pins. Adjust— 
probably replace—main 
bearings. Align rods. Ad 
just rods or replace rod 
bearings. Reseat and re 
face vaives. Tune engine. 


These repairs naturally 
cost moresthan those 
needed in Danger Zone 1 
but they put the engine 
back in condition for thou 
sands of additional miles 
of satistactory service. De 
lay leads to costly Danger 
Zone 3. 


STEEL-VENT PISTON RINGS 


MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 


HASTINGS LTD., TORONTO 
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3 Repairs cost three or four 


times as much as in 
Danger Zone 1. 


Remove engine. Rebore 
cylinders. Replace pistons, 
pins, rings. Replace main 
bearings. Align rods, 

or replace rods, or rep! 
rod bearings. Overha: 
vaive litters, rocker arms, 
Replace timing chains of 
gears. Reseat, reface 
valves. Replace guides and 
springs. Replace c 
bearings. Clean oil 
Overhaul oll pump. 


Clean, 
engine. 
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Gus Fixes the Local Scrooge 
[Continued from page 230] 

that seeped in would vaporize. Then 
there'd be no shorting out of plugs and the 
engine would start with the starter.” 

Gus was busy on another job when Pur- 
cell walked into the repair shop at about 
five-fifteen. 

“Got my car ready?” he boomed. 

“Right over there,” said Gus, pointing 
with a wrench, 

“Fix it?” asked the big man as the two 
walked across the garage. 

“Well, I think your starting troubles are 
over, Mr. Purcell. 

Purcell slid behind the wheel. “Sure you 
fixed it now?” he asked suspiciously. 

“Try her yourself. She's been sitting here 
cold for more than three hours.” 

Purcell grunted and pressed his foot on 
the starter. The engine caught immediate- 
ly. “That's more like it,” he said, almost 
pleasantly. Then he soured up again. 
“What're the damages?” 

“Twenty-five dollars,” said Gus. “And if 
it isn’t really fixed, bring it back.’ 


The Big Shot Balks but Pays 
“You certainly aren’t cheap,” blustered 


Purcell, pulling a roll of bills out of his 
pocket and peeling off two tens and a five. 
“But if you've fixed it for good, I guess it’s 
worth it. 

“And here's that bonus I promised,” he 
added, reluct: 


tly peeling off another ten 
to Gus. 
car disappeared down the 
highway, Stan said, “You did two things 
just now I’ve never seen you do before— 
overcharge and accept a tip. How come?” 

In reply, Gus handed Stan the letter he'd 
been reading earlier in the afternoon, Then 
he said, “Purcell doesn’t know it, but he’s 
just made his first contribution to charity.” 

Stan looked at the letter. It was a Christ- 
mas appeal from the local orphans’ home 
asking for money to help pay off the mort- 
gage. 

“And guess who holds that mortgage?” 
Gus asked with a wink. END 


Pump Brakes to Stop on Ice 

We you must stop your car on an icy 
road, alternately apply and release the 
brakes, Driving tests made on a frozen lake 
by University of Wisconsin engineers 
showed that friction between tires and ice 
is highest at moment brakes are applied. 
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} Whatever power tool you need 


; DELTAS YOUR BEST BUY 


for safety, accuracy, dependability~at a price to fit every budget 


Delta gives you better selection, a better price, and quality 
that means extea value every time. 


In the past 25 years, thousands of satisfied users in 
schools, industrial plants, commercial shops, and home 
workshops have come to know Delta tools as the last ones 
in the shop to need replacing. 

Anything Jess than Delta quality usually costs more 
later — in. maintenance, repairs, replacements, Don't risk 
this. Decide on Delta! 

See your Delta dealer. Send for new catalog today. 
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Mechanics 
of Farming 


By Ladd Haystead 


™ Two arms like shears, pivoted in 
the middle, a spring to hold the jaws 
closed, a cow's tail between pads on 
the jaws, and you have a mechanical 
solution to one of the world's old- 
est problems--keeping a cow's tail 
from batting the milker in the face. 
It's patented. 


™ The use of thyroprotein in dairy- 
ing, reported in this column last 
spring, is questioned by the Ralston 
Purina Co., famed makers of cow 
feeds. The cow's heartbeat and the 
rate of breathing is increased as 
much as 25 percent, says Ralston 
"Until further experimental work is 
done . . . the dairyman who decides 
to feed thyroprotein is taking quite 
a gamble." 


™@ From all parts of the nation comes 
news of the installation of portable 
irrigation systems. Once used only 
on arid land, the technique is now 
being tried in humid areas, since 
rain, while it may be plentiful on 
an annual basis, is very likely to 
come at the wrong time or not at all 
when a crop needs it. The illustra- 
tion shows an International Har- 
vester U-6 power unit, mounted on a 
steel wagon, at work south of Lake 
Okeechobee, Florida, on a drained 
muck-land farm. It is providing 


overhead irrigation for newly planted 


celery through 5-inch portable pipe 
placed in rows 600 to 1,200 feet long. 


BH "Systemic entomology" is another 
farm word from Texas. It means 
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Whatever kind of work you want to do in 
your shop— woodworking, metalworking, or 
plastics machining —there's an Atlas or Power 
g tool to meet your needs precision engi- 
neered and built to industrial quality standards! 


They are backed by nearly 40 years of Atlas 
tool building experience. They are the finest low 
cost tools you've ever seen —designed for great- 
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Mechanics of Farming 

putting poisons for killing plant 
pests in the soil at time of plant- 
ing. The poison is taken up by the 
plant, killing the bug that strives 
to get a meal from the plant. Octa- 
methyl pyrophosphoramide has shown 
good promise when as little as one- 
fifth pound to the acre was applied 
at cottonseed-planting time. It 
took care of aphids and red-spider 
mites for two months. 


™@ The University of Illinois comes 
up with a cure for chicken-eating 
hogs: lay a chicken carcass on a 
board, hook one wire from an elec 
tric fence controller to the carcass 
and ground the other wire--and then 
invite the hog to try it. 


™ Pellet range seeding has not 
lived up to its widely publicized 
promise, according to Donald M. Bar- 
nard, University of Wyoming. Air- 
plane-sown pellets have not pene- 
trated the range soil; rodents still 
eat them; germination has been low- 
ered by some of the processes used; 
and satisfactory stands of range 
grasses have not been obtained. At 
least 150,000 acres in five states 
have been seeded but the results 
were unsatisfactory, the investiga- 
tor says. Comment: This reporter, 
some readers may remember, was one 
of the publicists who started the 
"widely publicized promise" in an- 
other national magazine, but he 
stated what the experimenters would 
try to do, did not "promise" results. 


™@ Sooner or later someone was bound 
to come up with the term "atomic 
farmer." University of Chicago was 
first under the wire in announcing a 
Ph.D. would be awarded to Aaron 
Ganz, Atomic Energy Commission fel- 
low, for his work in growing tobacco 
plants successfully in air contain- 
ing radioactive carbon dioxide. The 
nicotine was extracted from the 
plants and injected into the bodies 
of animals. This made it possible 
to trace what happens to nicotine in 
the body. Nicotine is gotten rid of 
through urine, but none is given off 
through the lungs. Nicotine has 
long been known to have a peculiar 
affinity for the heart, but Ganz's 
experiments indicate there may be 
some means by which the heart can 
protect itself against the effect of 
nicotine. 
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MACHINE SAW FILING 
PAYS UP to $2 or $3 an HOUR 


© Turn your spare time into CASH—sharpen- 
saws with a Foley Automatic Saw Filer 
pays up to $2 or $3 an hour. You will find 
you can make $20 to $30 a week in your spare 
time as a starter. 

You can work in your basement or garage— 
no experience necessary. “The first saw I sharp- 
ened with my Foley Filer came our 100% 
writes Clarence E, Parsons. No canvassing—"I 
advertised in our local paper and gov in 93 
saws"—says M. L. Thompson. The Foley is the 
‘only machine with which you can file all hand 
saws, also band saws and cross-cut circular saws. 


SEND FOR FREE BOOK 
"INDEPENDENCE AFTER 90"! 


‘Shows how you can get business from home owners. 
farmers, ‘carpenters, schools. factories, ‘ete. With & | 
‘mall bivestiment, "a0 stock ‘of goods to | 


ent no, ove 
ears fcan get right into a cath business.—and 
Bam tate develop into. Tull-ume fepait 

nd eupon today for Pree Book. No salesman will cal 


Name... 
Address 
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Adding New Junction Boxes 

Ir you do any house wiring, you've prob- 
ably been faced with the job of breaking in 
on an existing Romex or other soft-sheathed 
line to tap off a new branch. If the original 
line is tightly strung, cutting it for the new 
junction box shortens it so that it is impos- 
sible to splice without adding more wire. 

‘One way to lick this problem is by adding 
the box without cutting the cable at all. 
Hacksaw slots from the outside edges of the 
box to the two side ports. Bend the slots 
open, and slip the box over the cable. Make 
the cable fast at each point of entry with a 
cable clamp of the side-opening type (such 
clamps are available for use with Romex 
cable), After the box and clamps are in 
place, you can strip the wire and add the 
new connections.—Kenneth H. Cassens, 


Rockland, Maine. 


Plugged Screen Stops Engine 

Ir a small air-cooled gas engine fails to 
run because it isn’t getting gas, a plugged 
screen in the feed pipe assembly is a likely 
cause. Remove the assembly from the tank 
by unscrewing, Then soak it in alcohol. 
This removes gum, restores check-ball ac- 


| tion.—Marion L. Rhodes, Knightstown, Ind. 


DEAL CHRISTMAS GIFTS TO GIVE. OR GET! 


PRACTICALLY DESIGNED . . . EASILY OPERATED .. . QUALITY BUILT . . . FULLY GUARANTEED 


DREMEL Etectrce SANDERS 


STRAIGHTALINE Acti janteed SCRATCH-FREE Surfoces 


FOR HOBBY WORK, REFINISHING 
AND REDECORATING 


|DREMEL ex COPING SAW 


CUTS SCROLLS LIKE MAGIC—SANOS AS IT SAWS 


Portable 
Ss DRILL 
PRESS 


ERED To Buy DREMEL TOOLS 


‘Tools are sold everywhere. If your 
fen 
we will ahip ‘posto: 
‘Money back Mt not delighted after 3 days" 
telat, 


DREMEL MFG. CO., Dept. 120-M, RACINE, WIS. 


Welding Business —Save $300 to oT] 


Get Into Big Profits on Repair and Contract Work 
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yA COMPLETE 

roe) CASCO electric 
POWER 

TOOL KIT 


14 PIECES INCLUDING 
THE FAMOUS CASCO POWER HEAD 


YEAR-ROUND JOY FOR MAN AND BOY! 


The ett retical power worsbep ny cel 
mman or bebbyist con enn! It ails, 
Balls, polishes, sands, sharpens, tthe, ec 
Ail the centres you need for working on 
meta, wood, gles, Weather, pli, fibre. 1001 
yeorseond me sl Opertes on AC end DC core 
Fully GUARANTEED. Other Coxe Power Toot Kis te $18.95. 
At Appliance, Department, Hordware and Jewelry Stores. 

Write today for name of nearest dealer. 


iad A SAFER ‘LIGHT — NIGHT E 


CASCO VIS-O-LITE 


Illuminated Automatic 


CIGARETTE LIGHTER 


venience of this great new Vi-O-Lite 


Costs only $2.75 
lone (minus the 
it Cor Dealers, 


BRIDGEPORT 2, CONNECTICUT 
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Hand Viewer Holds 20 Slides 

Ir you're in a hurry, you can see all 20 of 
the slides held by this new Multipix 
in 20 seconds. And by sliding a button, you 

0 through them all again in their proper 

. The di handles 2 by 2 t 
ies in their original cardboard mounts, 
eal adjustable-focus lens magnifies five 
times. Paralex Instrument Co., of N. Y., sells 
it for $14.95. 


Bike Hub Serves as Arbor 


You can save yourself several dollars—as 
I did—by making an arbor for light grinding 
from the hub of a bicycle’s front wheel. I 
secured the hub to a base with two steel 
straps, as shown in the sketch. On one end 
of the axle I mounted a 14” pulley and on 
the other end I secured a 4” grinding wheel 
with two nuts.—Joseph T. Bonner, Phila- 
delphia. 


| * 
RANZON ARMATURE 


RECONDITIONING TOOL 
does both 


Turns down —Atmatures reconditioned faster 
1 than on an expensive lathe — 
armature and the work is tops! Just clamp 
this tool in a vise and you're 
Cuts controlled to 


e undercuts 

the mica 
*Trade-mark of Handles everything that comes 
Snap-on Tools Corp. to the automotive garage. 


r 
1a on Toots comr., 
th Ave. 


Money Order * 


‘Add local sales tax, 


oan rT ivel 
vented swivel jaw 
i itself 
Fs 


DISHES, FURNITURE, LUGGAGE 
It’s transparent, water- 


proof, flexible and 
durable, Get a 


‘At your dealer's. Send for FREE folder. 


Seymour $mitn 


Sn ap Tock Jame “ 
PLIER- WRENCH 
SEYMOUR SMITH & SON, INC, DUCO CEMENT 
X 


SINCE 1850 REG. U.S. PAT. OFF 
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get it Now- 
ALLIED’S 1951 TV 
and RADIO CATALOG! 


212 Pages of BIG VALUES 


EVERYTHING 

IN RADIO 

AND TV AT 
LOWEST PRICES 


EVERYTHING FOR EXPERIMENTERS, 
BUILDERS, AMATEURS, SERVICEMEN, 


Pm) monet sek 
we 
bo 


TV, HOME RADIOS 
& RADIO-PHONOS 


w es 
co) 

SERVICE SUPPLIES 

BUILDERS’ SUPPLIES 


Save money on eve! 
Radio and TV need! Get the 
big 212-page 1951 aLuieD 
Catalog featuring the world’s 
largest stocks of top-quality 
equipment at low, money- 
saving prices! See the latest 
TV releases, home radios, 
radio-phonos, Amateur 
equipment, P.A’ systems and 
fAaelity, Custom Sound, 
recorders, test instruments, 
builders” kits—plus thou- 
sands of parts, tools, books 
and diagrams. Get more for 
our money from the World’s 
gest RadioSupply House. 
Send today for your FREE 


:ALLIED RADIO-- 


new 212-page 1951 ALLIED 
833 W. Jackson Bivd., Dept. 7-MM-O 


Catalog! 
FREE 
caTatos 

Chie 7, Minois 


P. A. SYSTEMS, RECORDERS 
( Rush FREE 212-Page ALLIED Catalog. 


Name. 


Address... 


Gity 
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Want the =: 
Pure Stuff? 


‘OU can buy the purest sodium metal 

available, 99.95 percent pure, in bars an 
inch square and 10 inches long from a New 
York chemical dealer. A Cleveland plant 
will supply helium gas of 99.99 percent pur- 
ity, sealed in glass bulbs, Small ampoules of 
liquid mercury as pure as 99.999 percent 
can be ordered from a London firm. 

An unusual 77-page directory telling 
where to get materials of such purity v 
recently published by the Atomic Energy 
Commission. It is entitled, “AECU-: 
ibility and Sources of the Ninety-Six 
Elements in High Purity Forms,” and may 
be obtained for 30 cents from the U. 
Atomic Energy Commission, Document Sales 
Agency, P. O. Box 62, Oak Ridge, Tenn. 

Its compiler, Elwin H. Covey of the Uni- 
versity of California Radiation Laboratory, 
enlivens the directory with notes on his own 
efforts to get rare elements. 

Hardest-to-find of any that he’s sought to 
locate, he says, is thulium. In 1947 he placed 
an order with a leading dealer in rare chemi- 
cals. At last reports it was still “in prepara- 
tion,” which suggests the difficulty of isolat- 
ing this rare-earth element. 

Some scientists collect rare elements, he 
reveals. The collections of four men in this 
country and of three abroad—in England, 
Gem and Italy—are the likeliest sources 
of such prized rarities as pure dysprosium, 
erbium, and europium. 

For completeness the directory lists all 96 
elements known at the time of compilation, 
in 1949, although some were completely un- 
available. Others, like hafnium, were mar- 
keted only as compounds. However, a New 

[Continued on Page 246] 


NEW JIG SAW CUTS 1” WOOD with 
50% MORE POWER 
and 70% LESS NOISE! 


{ARM ADJUSTS TO SAW 


Nera 
Be waren! 
ITs THE BeeEsT, 


‘Most POWERFUL AND 
WAS GREATEST CLEARANCE 
OF ANY MAGNETIC U6 SAW! 


SAFES 


ven suas 


Santa suggests the largest, most 

ost versatile jig saw of 
its kind, yet safe for children— 
sxncnol The entire family will en- 
joy it. Now 70% quieter operation 
with 50% mone rowen! Cuts any 
Jength 1” wood, thin metal, plastic, 
Precision-built ‘to last a lifetime, 
Portable, Ideal for apartment use, 
Just plug in and saw. Not a “lum- 
ber" 


BY UNDERWRITERS’ LAMORATORIES, 
ic, and Power Unit GUARANTEED 
Against Burn-Out wy syncno all 
your ownership! Buy with 


confidence. Sold only 
at the best dealers! 

commiere etd, nore, 

ron, 849.080 

Beater "hefw't ti, send 

$19:95,s0e Ushippoatpud 


Operates on 
GPevele, 110-120 
Voit, ae ony. 


SYNCRO CORP., Dept. G-120, Oxford, Mich., U.S.A. 


Handiest Christmas 
Gift Ever Designed! 


VISE-GRIP;{ 


WRENCH 


Does Difficult 
Jobs Like Magie 


‘T'S a cinch to insulate your home with 
| Gold Bond Rock Wool Batts or Blan- 


kets. You'll save a lot of money in fuel bills 
and keep your house warmer in winter, 
cooler in summer. Light, easy-to-handle 
batts slide between rafters or attic floor 
joists. You get extra fire protection too. 
Gold Bond Rock Wool Batts and Blankets 
can't burn, Batts are 2 and 4 ft. long, Blan- 
kets 8 ft. long. Both come in standard 
widths to exactly fill the space between 
ing members. Be sure they're ‘full- 
and bear the Gold Bond name for 

maximum insulation and fire protection: 

Fora free booklet giving details, write Divi- 

sion Y, Department PS-12. 

Available at your local Gold Bond 
Lumber and Building Supply Dealer! 
| NATIONAL GYPSUM COMPANY 
BurFALO 3, MY. 
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He'll be more than delighted with this all- 
purpose tool that packs a world of power. 
You've never seen such gripping . . . LOCKS 
to work with more than Ton-Grip. Only the 
Genuine VISE-GRIP has these features: In 
volute Jaw Curve holds all shapes. Knurled 
Jaw Tips won't slip. Thin Nose, Super Wire- 
Cutter. With cutter—No. 7W, 7", $2.25: No. 
10W, 10”, $2.60. Without cutter-No, 7C, 7”, 
$1.95; No. 10C, 10”, $2.25. No. 7, 6°, $1.85; 
No. 10, 10”, $2.15. 
Order from your dealer 
MANUFACTURED ONLY BY 
PETERSEN MFG. CO., INC. 


M12 DeWitt, Nebraska 


bs SURPLUS sazaiie 


PNEUMATIC RIVETER 
& CHIPPING HAMMER 


INSIDE MICROMETER 2° t 
Precision made of tool steel. Hardened fps 

‘measuring rods. One Yh" spacer 
Finish. Complate wih cove. $6.95 


WIGH SPEED DRILLS 
‘Al New. Fracionol 


1 mumbered. Org. 

Vol.$15.Notionally Lengths from 6 to 12”. Ap: 
wn brond. Astd. | prosimately $20 vole. 

sizes 50130,$3.50_ J] Set of 12 $3.75 


TLECTRIC BELLS —Vibroting type, high pick. TISV., 


[Snes 
tert te 


AIRBORNE SALES CO., INC. cutver cite! cate 


Wie FOUR-WAY 


PORTABLE ARC- WeLoee 


fomPcere ones a 
0 DAY TRIAL ee 


FOUR-WAY WELDER CO.,D 
12326 So. Mich 


2UG Foruiar scisnce 


York rare-minerals dealer plans to try to 
prepare pure hafnium metal. 

Certain AEC subcontractors, the directory 
notes, are the only ones in the country able 
to roll thin foils of pure beryllium metal. 

What the compiler would like to know, 
himself, is where his laboratory got two tiny 
cubes of solid osmium. Heaviest of metals, 
it's usually available only in sponge form. 
Since he can find no record of the cubes’ 
purchase, he thinks perhaps a graduate stu- 
dent made them. At any rate, he'd like to 
get some more. END 


Spray Sampler Tests Jet Efficiency 

To uELP improve the jet engines that 
power our latest fighting planes, engineers 
at the Beacon, N.Y., laboratories of the 
Texas Co. devised this jet-spray tester. A 
fan of metal tubes is placed across the di- 
ameter of the fuel spray issuing from nozzle 
at the top. The amount of fuel hitting each 
tube end is collected and measured in grad- 
uated vials at the bottom. Fuel-spray cha 
acteristics also affect the efficiency of Diesel 
engines and oil furnaces. 


Hydraulic Valve Lifters Need Best Oil 
I AvTO engines equipped with hydraulic 
Ive lifters, the manufacturers recommend 
that you use only premium or heavy-duty 
oil, never the regular type. 


Gasoline Engine) 
Generator 


Gasoline Engine Generator—30, Volt DC 30} 
Simpere “1500 Watts) generator detven Uy sin 
iv eslinder, tro eye a-coled as eatlne| 
ipproc. 3 IP, Nope or elecric starting. Prom 
Unured Gove, vebleles, reconditioned.” Ship~ 


Ring We 190 be” Order $59.50 
HOMELITE Gas Engine Generator—2000 Watts. Order Me. 2012 $79.50] 
MAKE YOUR OWN|/6 VOLT AC or DC 
ELECTRIC WELDERS | MOTOR 


HOMELITE] 


24.95 
ne Reser ne 4812 $2.00 
Stoel 


Theater used| 


M HEATER UNIT j.<' 


at tank engines. Bi 
‘operates 


‘Or 


$29.95 


Lima @ 28% Deposit 
‘co. 


Bing. Wt, ‘approx. 65 Ibs 
Ser xo Sol 


tees 
Wits 


FAIR SALES 


BINOCULARS 
TELESCOPES 


132 SOUTH MAIN ST. 
LMA, OHIO 


Big Bargain Catalog 
FREE 


7x80 


$36 
Mastrated 


SHARPEN SEEN EXPERT. 
= conae 


"Soon pave tor’ itself. Oracr tay, 


Sane. 


iE SHARP MFG. CO.. ¢ 


Eaesrumet Statens 
Winches favors 
‘Seed put recopitioned and 


H ELECTRIC 


436 W. JUNEAU AVE 


nl MILWAUKEE 3, WISCONSIN 


SPEEDS seaty every 


’Round -The-House Job 


‘GRINDS— 
TAKES OFF RUST 


SHARPENS TOOLS 
‘AND CUTLERY 


POLISHES 
THE CAR 


MIXES PAINT, 
‘QUIS 


What hard work you and the Mrs. are going to be 
spared! What extra time you'll both enjoy all the year 
HTound! With this vibrationless tool you can grind, 
sand, sharpen, drill — even through steel — in a jiffy, 
too, You can ‘remove rust, smooth welded joints, cut 
tiles — without drudgery. You can polish the car, the 
floors, the furniture; buif kitchenware and silver ‘in a 
fraction of the usual time. You can practically whiz 
through an ordinary week's list of jobs in one day 
with this sensational tool. No wonder it’s a popular 
ft for anybody who owns a home, camp, farm — or 
bby shop. 


Best of all, you'll enjoy working with this smooth: 
operating litle “jack of all work.” The Guild Combo- 
Tool is not a gadget but a full-fledged production 
tool — perfectly balanced for easy handling ~ precision 
built to be useful for years. See some of the things it 
can do at your hardware or implement dealer's ~ See 
the Guild Bench Stand ($1.50) that converts it into a 


handy wheel grinder —See the Power Take-Off for 
driving light machines. The Guild Combo-Tool may 
be purchased separately or in your choice of three 
versatile kits full of attachments, 


lease send me full information about the Guild Combo- 
Tool —elte name of neores! dealer, 


Nome. 
Address 


city 
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ELECTRIC SIREN | “HOT ROCKET” Illuminated Omament 


Eades STQ'95 


laminated Chrome Plated 


Deluxe Fender Fins 


When Screws Won’t Stay 
Tight, Use SMOOTH-ON 


Smooth-On No. 1 Iron Come 
the serew hole. 


a aegis SEND 25% CASH wiTH 
OmbeRs, BALANCE C00. 


ware store. If they haven't Smooth-On, write ws 


FREE 40-page Repair Handbook 


Many original uses for Smooth-On around the house, 
ste Simple directions. 170 Mluatrations. Send 


SMOOTH-ON MFG, CO., Dept. 58-M 
570 Communipaw Ave. Jersey Clty 4, N. Je 


a 
‘Benutlfully machined 

2a ee 
Rd 
Handieat woodworking vise You ever Used. 
ice housands old ‘Made’by makers of 


BUILDZARCEWELDER ferscte | 
WE SHOW YOU HOW 


SPECIAL OFFER to Hobbyists / 
Tar age os Seay Scaes ag 
= 


ANew. and Better 
Push Drill by 


“YANKEE” 


With a handle that fits your hand 
and 2 flange to 


ntcSe a7. wt 


Drill No. 45 makes quick work of 
diilling small oles «= in wood of 
45 i\ *s. Magazine handle holds 8 
Sail points (34" to "acy, Improved 
chuck . .. drills can't pull out. Auto- 
matic ‘return action clears. chips. 


Buy it from Hardware Dealers and | IRZIUS MACHINE SHOP ““U" 1423-25 Se. Stnd Ave., Cicere 50, Ill. 
Tusa Supply Howse every 
MDher Send Yor booklet Hee 


"Yankee" Tools Make Good Me- 


HOW TO BUILD 78 RADIOS! 
& ‘Bron Mig: Co, 210 West Exhigh 
1 


Giaat hooky, Radio For The Millions tells you how to 
eae i 2 ee bulld 78 radionan S-ibe FM st, 2 2-way radio station 


ES 


yest pocket portable, floor lump se, 
wave receiver, Thome recorder, etc, 192 pages, 648 
tures! Order Yoday! When book arrives, pay postman 
vances roOLs (STANTEY] THE Tost nox ealy $1.49. plus “postage for 


gel stp Postage for handsome, cloth bound, 
jegular edition. after 7 days" free triad you aren't de 
Tigheeds return te for full refund. 
NORTH BROS. MFG. CO., Philadelphia 33, Pa: 


fice for i today, to! 
POPULAR SCIENCE, Dept. 1250, 353 4th Ave., N. Y. 10, N.Y. 
‘2B PorULAR science 


—Hiseéeo ine Saw faneayr 
ese an a 


MILLER) \)//4\/:1)7 


Saecctitina 


ee 


AB 


Manufact ps 
INTERNATIONAL TWIST DRILL CO! PAID 
4698 Wyandotte, Rm. 690. Konto 


DO MORE PLANING JOBS$ 
WITH LOW-COST BELSAW 189 30 


AMER Dees Alt Orsteary Pen 
Morice statieset fa Seine 


DADO SAWING WASHERS 


Cut clean, accurate, parallel 
grooves—12 widths, any 
angle. No chatter, burning, 
chewing—or sanding! No 
more blade vibration—no 
screws to fuss with—just four 
balanced washers. Simply dial 
desired width with Micro- 
matic adjustment. Can be left 
on blade for straight cuts. 
Available in 5 sizes—4", 
%", 98", 1", LY". A perfect 
gift for woodworkers. See 
your dealer or write— 


WARREN WASHERS CO. 
Dept. 52 + 70 Medbury + Detroit 2, Mich. 
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log of 
‘KELSEY Presses. N33. 


alk COMPRESSORS 


LoweslEvar Closeout Price! 


WESTINGHOUS. 
$60.50 i 


1.1 Complete 


(Bg) Save time! Save money! 
SEND FOR THIS BIG NEW 


NEW 
Low 
PRICES 


Greatest selection, of 


DELIVERY 
emaale. Pop 
hoeany. red 
cedar, cherry, 


Many others 
ait broperly 
feasoned sand 
icin “dried 


shinery; satinat 


ZONE....STATE 


LIFETIME CHRONOGRAPH, STOP-WATCH 
CALENDAR WATCH 


It's also a 
TELEMETER & 
TACHOMETER 


31-Day Calendar 


Plus Lifetime 
Service Cortificat@s——= 
5-Day Free Trial. —— 


GAYLORD anand 
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SAVE TIME, WORK, MONEY! 


SF, “DU: LAW 


and "PEPPY PAL” TRACTORS 


“These ragged walking or riding tractors are 
ideal for farm, truck garden, orchard, poull 
farm. Operate on a few cents an hour. 
child can handle them. 

4 


Tractors 144 to 
FREE Tgstested folders elving complete detalla 
nd price listswrite Lean eo 

5712 FRONT ST. GALESBURG, KANS. 
DREGE A ccs PSNORTH 4Tit ST., COLUMBUS, 0. 


EB 


orm @i@icult compound bende, up 40 


‘Ask Your Hardware Store for 


FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 


‘America’s most popular line of moder 
priced screw drivers! Wide ronge of sizes 


FULLER TOOL CO., ne, 911 Fale St., New York 58 
ae rib of Amber-handte Teale 


Say You Saw 
It In Popular Science 


METAL REPAIRS MADE EASY WITH 


> seno For NEW 
FREE 
Soldering Booklet 


KESTER SOLDER COMPANY 
4254 Wrightwood Ave., Chicago 39, I 


Power Plants Welders - Pumps - Compressors - Tools SHEN 


“fg fonsaucen cure wosancs A 


‘built 8” tilting toble sow, verti- 
‘col ond horizontal drill press, 30” 
lathe, sender, grinder. 100% BALL BEARING. Write for FREE 
catalog, full details, trio! plan. 
POWER TOOLS. INC. 


seit Yates Avonve 
Wisconsin 


PROFESSIONAL TYPE BUFFING WHEELS 


- AND COMPS ITO NS 


kit OF S 
COMPOSITIONS For best buffing results, 
by Mail world’s leading produce: in 
try. Whatever your buffing job, you'll find the right 
$175 DICO wheel and composition to do it. For free Buffing 
(lag Val. $1.95) nual, write Dept. A-1250 


DIVINE BROTHERS CO. UTICA, N.Y. 
AT YOUR 
HARDWARE 
STORE 


cannot supply. 
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EVERY ELECTRIC DRILL | 
‘A PORTABLE SAW 


When You Need a 
SMALL POWER GRINDER 
You Need a FOREDOM! 


INGER TIP CONTROL KEEPS 
your’ won auwAvs wet IN VIEW sn a 


eovcccccocce 


) 1CO-SAW” AN 
SAW ANGLE SANDER & POLISHER 


"HOLD-E-ZEE 


The Original AUTOMATIC GRIP 
SCREWDRIVERS 


See these popular, high-quality 
drivers with the exclusive Gripper 
that holds, starts and sets up 
screws in unhandy places! 


Fiding model, Nothing’ele lie it Made by 
in the business—now in our 47th year. ‘Ther 
meet all needs at lowest prices, FI 


OTTAWA MFG. CO., 1-001 Brush Ave 


HANDY CALCULATOR FOR 
WOODWORKERS... ONLY 10: 


Just set dial quickly solves count 
problems. Cor 4 


= =e De. fet, comps 
HEAD SCREWS ® woo 
Eation,” Aso tool sharpening ips 


1 heavily varnished 
cardboard, Send 1 eTool 
GoD Columbia Ave Hocktord 


THIS IS NOT A KIT 


BUT A COMPLETE MOWER ASSEMBLED 
‘AS ILLUSTRATED 


Model 50M KEEN MOWER. Just add 


BUILD YOUR OWN ait, 
HEAVY DUTY WELDER “*fiy;"" 


sidewalk, Went. 4 


Gilera 
sivwes Vale $3Q,95 


‘Order Now! 


ATLAS EQUIPMENT CO. 


229 5. Dept. PSiz 


er "than oriotnal 
‘metal Operates on 110 
or 280 KC. 
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CHRISTMAS GIFT MART 


= SPORTING GOODS 


AUTO ACCESSORIES 


MILY ? Fi 
HE TOLLE AKE is yo “HOW-TO-DO-IT" BOOKS 
Nek THE 
-C 


POWER TOOLS 
la 
a 

HAND TOOLS 


—j 


SMOKING ACCESSORIES , 


MECHANICAL TOYS OPTICAL GOODS 
WRISTWATCHES HOBBY MATERIAL 


— i, 
A iN BOATING EQUIPMENT JEWELRY 


For that man about the house . . . a gift he's 
sure to go for—a wonderful Disston Saw! 
Among the many types to choose from you'll 
‘also find the ideal saw for your boy. See your 
hardware dealer's selection of other fine 
Christmas gifts, too. Let your Hardwareman 
advise you. 
. 
‘Add to their tool box with tools 
they'll be proud of—Disston! 
Hand Sows 

e) ‘Compass Sows 
4 Wood Turning Chisels 


HENRY DISSTON & SONS, INC. 
Ms 210 recon hod 35, Pa, USA ns 
1720 Frver Ava, Torn 3, On W 


THE SAW MOST CARPENTERS se 
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-22 RIFLE BARGAIN 


WALKIE TALKIES $3.99 oF, 


Pocker size 


MAKE MECHANICAL 
SCIENCE REAL 


EDUCATIONAL, FUN 
and olive with action! 
Fi 


Includes 

GEARS PISTON LEVERS CAMS ’ 

(CRANKS RATCHETS MANY OTHERS = Sortnia 
FULL REFUND AFTER 5 DAY INSPECTION 


| Presse send. Judy's, Mok-N- Ett 
I Gitenclove $5160 Yor each set. Send 
Fesp 


NAME, 


HOME-UTILITY 9" DELUXE DRILL KIT gives you 
Drill, horizont 3 


HU ig cach stand, 1 
high-speed bit ire wheel brush, 3 
indiag .wheel, 3° bufiag ‘wheel, bulla 
Sompound, wheel ‘arbor ia‘handy metal kit, 


LP 8” Heavy-Duty 

23 LECTRO.SAW $84.50 
TRY THEM—BUY THEM 

ct your Hardware, Electrical or Implement Decler’s! 


OME-UTILITY 


HOMELUTILITY Division, BLACK & DECKER Mig. Co. 
Dept. 1125, Towson 4, Maryland 


lambswool pols 

igh-speed bits, 4 wood augers; 

¢lectric wax, auto polish, rubber 
‘streamlined 
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og 


randest little gifts 
y you can give yourself! 


29 


Next to the products of his own handi- 
craft, fine tools are the average “basement 
hobbyist’s” greatest source of satisfaction. 
Nicholson X.F. (Extra Fine) Swiss Pattern 
Needle Files are really fascinating! Ama- 
teur and professional craftsmen regard 
them as tops in precision files. They come 
in a handsome blue-and-orange plastic 
case, with bottom stand—in twelve shapes, 
all different. Sets in popular lengths, choice 
of cuts. Displayed and sold this year by 
more hardware stores than ever before. 


ROTASET No. 55. Have you 
a power tool or flexible 
hat? Then you'll get a 
Il out of this kit of 6 
sorted Nicholson High 
speed Steel Ground Burs 
with ‘inch shank, Also 
obtainable through good 
hardware stores. 


yoe 


EE BOOK, “File Filosophy.” on tind, te and care 
8 te Elan oceked witt interesting ile 
Jostcard request brings you your copy. 


Fallon and tec 


NICHOLSON FILE COMPANY 
‘8 Aearn St, Providence 1, RL 
(dn Canada, Part Hope, Ont.) 


NICHOLSON 
FELES com every eunrose 
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ae 


GAS 


GALLON IN EVERY 4 
UP TO 35 MILES PER 


Ss E 
1 


ACCURATE 


guar ANTEED 


INSTALL A top ob 


MILE: O-METER 


STANDARD MODEL @ 


200" TELESCOPE 


AUTHENTIC APPEARANCE 
10” High (4"") Scale Model 
Construction Kit $2.50 pp 


5. E. HUBBARD—MODELS 
1463 N. Leavitt Chicago 


meson leopard * 


and Zebra* 
SEAT COVERS 
LEOPARD SKIN 


Let's go native! Smart 


looking, easy sliding 
*Simuloted seat covers . . . guar 
ZEBRA HIDE onteed fadeproof, soil- 


tailored. 


$32.95. 


proof, custom 


Colt of the wild! Gay Prost, custan, 


stripes meon a gay fel 
low . . . the ladies love 
‘em! Look and feel like 
real Zebra hide. Never 
scuff, fade or soil, Cus- 
tom toilored just $32.95 
complete! 

‘Send $1.00 deposit. Balance paid COD. 
We con fit oll_moke ond yeor cars 

Tare ConinTne 


dered By Dec. 18 


SHORR’S Dept £-p-1 
10600 Grand River 
Detreit 4, Michigan 5 


[mane soa 

year... MODEL 

taewend ccc taen. 
a 


g Say “Merry Christmas and a 


Handy New Mear” with these 
BULL TOOL CHRISTMAS SPECIALS 


—— 
AS 


ew BULL SAW 


FF Time's A-Wastint 
id "be ‘ire of pee 


Stowe «MEN'S 7 TEWEL "WRIST WATCH 


Camceee 
ae" $6.95 
“4 
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FRE 


New Christmas 
Catalog of 
Mossberg Firearms 


‘An easy way to solve your gift 
problems —and to decide what 
you, yourself, would like. Com- 
plete array of rifles, shotguns, 
telescopic sights and spotting 
scope—all at Mossberg rock- 
bottom prices—and all available 
at your dealer's. 

Use the coupon at once to 
give yourself 
ample time 
to decide, 


(0.F, MOSSBERG & SONS, Inc., New Haven 5, Conn. 


Sirs: Rush me your New Christmas Catalog of 
Mossberg Firearms available at my dealer's, 
512 


NAME 


STREET. 


The Portabl: 


For All 14" 
Electrie: Drills 


‘The endless belt does any and all types of sandi 
‘on any and all types of material: 
plastic—e 
Ideal for hogging of, pain removal, or fine Gnishing. 
No pressure is needed because of built in adjustable 
Pressure control 

SHOP CHIEF is a lightweight heavy duty machine 
built of only the best of materials—no belts, chains, 
die case or stamped parts are used. 

For faster—finer—tinishing—simply chuck to 
your drill and handle like @ plane. 


: Only *19* 


UNITED STATES INDUSTRIES 


National, Sales Office 
i Broadway 
New York 13: New York 


A a oo en ie Se 


‘Chicate 34, 
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A PRACTICAL CHRISTMAS GIFT! 


Here's a Christmas 
Gift any cor owner 
will welcome... It 
Fire-Proofs and Theft 
Proofs the car by 
completely discon- 
necting the battery 
« . » Simply pull the 
Master Switch and 
the car is Safe from 


t Fire ond the car thie 
Give The Safety Master Switch Eosily installed—in- 


ONLY $7.95 creases battery life, 
R&C OF PENN., INC. RAMEY 1, PENNSYLVANIA: 


25c a day Keeps Calendar Bank Up-to-date 
& Totals Amount Saved—Save $100 a Year 


Iso registers 
in bank, 


favs i et in ins 
iit ‘and a ore af 
$1.98 
hy. 

as 
LEECRAFT, 282PS Albany Ave., Brooklyn 13, N. Y. 


3B, hie 


Give Him the All Time Favorite Gift for Boys! 


Electric STEAM ENGINE 


First, SAFE ELECTRIC WHISTLES 


WORKING MODEL While 
Works 


whistle ‘and pop oft valve,” 
Bickel’ rinisn’ ‘stands 8347 
Righ.* works “oft standard 10 
Volt AC" or DC. current. 

FULLY GUARANTEED 
Insured by LLOYD'S of London 


| eae renaer eee 
c0U7OH Heese kate 


TODAY.| 


~The PERFECT gift for 
Home Mechanic and Hobbyist 


«Silver Soldering 
+ Lght Brazing 
Sweat Fittings 


Home owner, amateur or skilled mechanic —he'll get a life- 
time of pleasure and useful service from the Lexx SurEx 
uzat Buowrorcu. It's the hottest, handiest, handsomest 
, with its cool Gun Grip handle and gleaming chrome 
Windproof. Operates at any angle. Exclusive built-in 
anfety stand. Generates over 2700, 500° more than any other 
blowtorch in its class, and will do silver soldering, light 
brazing and sweat fittings. Operates on alcohol. FR 
struction booklet. Money back guarantee. THE 1 
CHRISTMAS GIFT. 


At your favorite hardware dealer or 


LENK MFG. 


WASH YOUR CAR minutes: 
WHILE WEARING BEST CLOTHES. "Wash Faster” fountain 
Brahe S10 value, tune work nto plesure, Washes, nod 
fro ino pean ea ch, oa on, re 


CE CN 


CHRONOGRAPH ware 


WATCH 
‘second hand, 


Tuminous dial and 
hands, Genuine leather strap: Precision time 
Keeper with split second STOPWATCH ‘ea: 
i sd-and distance of mov- 
utos, lathes, ete 


14K GOLD PLATED 


‘Sent postpaid with complete 
Instructions for 7-00 plus 70c tax... 
plus postato, UNITED PRODUCTS CO” 9043'S. Western, 
Dept. CH-104, Chicage 20. 


| Coleman FOZ 


FOR THE OUTDOORSMAN 


Folding 
CAMP STOVE /4 


Foci beatin Galen eal onal ff EADING) 
morefanonail (MINI 

types of camp- 

ing and outing 

trips, picnics or 

backyard parties, 


Used ond 
Endorsed 


Instant 
lighting. Cooks like city gas 


stove. Folds up... carries like 
a suitcase, 
Coleman al 


For more hours of fun in camp. 
20 times as bright as ordinary 
wick-type lanterns, Storm+ 
proof. Safe. Can't spill fuel. 
Sturdy, Instant lighting. 


For the man who travels light. 
Fits in hunting coat pocket. 
Instant lighting. Burns any kind 
of gasoline. Safe. Cooks like city 
gas. Complete with two alumi- 
num cooking utensils. See your 
Coleman dealer for demons 


tion of these products. Mail 
coupon for free literature. 


‘MAIL COUPON TO? THE COLEMAN COMPANY, inc. 


Dept. 036-PS, Wichita 1, Kan. 
lease send me free literatare on Coleman Camp 
Stoves, Lanterns, aad other Coleman appliances. 
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The Utica 
MagneKit 
with 
magnetic 
tool holder 


of 3 quality tools— 


ONLY $5.85. 
lity tools that will do just about ANY 
along. 

And to keep ‘em handy and always in sight—Utica’s 
amazing Magnetic Holder. (Holds up to 13 Ibs. of 
tools) 

A fine set to own, A fine GIFT for ony man who 
works with tools. There's someone on your Christmas 
Hist for whom the MagneKit would be perfect. 


At your local Hordware Store. If they can’t supply 
you, write us 


Utica Drop Forge & Tool Corporation + Utica 4, New York 
It pays 


Perfect gift for homecrafter, mechanic, hobbyist! 


15 pe. Fil-Mar Drum Sander Kit 


a et 
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- 

H CK TRAC 

{ sti? DICK RACY wes | 

H «for Kids tom 61 60 
iwein"ir Like A ware 

1 Use TAS A RADION 

1 

1 

E ooretane 

Hakry 

1 


WAR SURPLUS INSTRUMENTS—RADIO—CAMERAS ‘ 


l6mm Bell & Howell , goreenan emeere ant 
MOVIE CAMERA gel AG or DC, Eauipped with dual 
vie Sree 3 Hierng “cata ior meee care sett 


pisssor. Positive ‘regulator's 15°95, 
Sttiemat lens’ elect drives “by = Ky ESL, oro safety. valve. Usable as 
Jewelers. “dentists. 
dnd aeratine Tish Bo 
now. ede 


in ealite metas ets 
cost of $290.00 Now $29.75 
Saasltay sorta, Se Sian 
exie vew, ander, tint br RESP Sa tea tet “ 
guide, push button control ly grip has . 7 S 
Ses $51.75 Hake Raga rsh cating ag ari 
capes eer ox gues We tnd ie Intrartins cad Hind ani Seah oace $19.73 


mp MOTOR BLOWER Fig uns 
Pactra Achromtife Manastig. 

Bec AG PE saa at aE Se Pa 
Sesser Sete et Henge A, 43 
sntllators rojection system. 


and many’ uses” Easily 

= ‘convertible to 110 volte ideal for projectors, 

5 Eenverted by ue add enlargers or cameras. 

Sur price. $2.95 
KOLLSMAN ALTIMETER 


For auto or airplane. Used, guar. BENDIX TACHOMETER 
Gnteed accurate. Gove. cost Bendix C-1 0-2500 RPM. Di 


SOUND POWERED PHONE 
No batteries needed. Your 
voice generates current. O.K. 
for 25 miles, Perfect. inti 

com for shop, office, farm, 
darkroom. WAR SURPLUS, 


Orig. Govt. Cost 
$58.00 ea, Now $10.95, 


DESK MICROPHONE 
A. precision built micro- 
phone, usable for intercom, 
P.A, systems, sound pro- 
Jectors, ete,, 


onty, $2.95| @ 


HEAD PHONES 
Govt. specification Head 
All merchandise guaranteed. Order these Surplus Bargains Today rape rel gerbe 


5 9 20% Deposit on C.0.0.'s Minimum Order $2.00. Su, euaranteed. $1.29 
3 cnlOrd! ASSOCIATED SURPLUS XNMATMMETEUN WILSHIRE BLVD., LOS ANGELES 36, CALIF: 


Bia8'00. rect drive’ for, planes. boats 
Cost'55:00 now. $4.75 


PIN-ON FLASHLIGHT 
Single cell waterproof, Perfect for 
Egy, Scouts Or might Babine DOE 


uvcetevy assenoued 9 TEAM ENGINE/ 


THE IDEAL XMAS GIFT 


en 


SAFE—STURDY—ELECTRICALLY HEATED BOILER 


Let junior be a real engineer with this amazingly 
tructive toy. It's fun for dad too, Here is a 
m engine so designed that it can be taken apart 
and re-built in three different It’s put to- 
gether with machine screws—all parts die cast 
and machined to close tolerances. Built to last. No 
open flame, Electric current automatically shuts 
off when water boils out. Runs for half hour with 
one boiler filling. Order today. Only $7.95 com- 
plete post paid. 


The K. J. MILLER CORPORATION 

2900 $. 6138 CT., Chicage 50, Hl. 
Please ship me steam engines. Enclosed find 
3 ‘send postpaid, Enclosed $2.00 ship balance 
COD. plus postage 


3 different Engines in One 


AME. 220.60 


ADDRESS. ......44 


arr. 
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The JIFFY metal CABINET 


YOUR ANSWER TO 
SMALL ITEMS STORAGE 


at home, office, and shop 
(IDEAL GIFT, TOO) 

So handy to keep nuts, 

bolts, screws, nails, 

parts, washers, stamps, E 
hobbyists’ needs, etc., 

at your fingertips. x 


THIS 32 DRAWER UNIT ONLY $g.95 PosTPAID { 


Stop searching, get a 32 or 64 di 
Spot welded steel, 

ides. Dividers included 

possible three compartments 

drawer. Looks good anywhere. Send check or money 
order, please—no C. O. D.’s, Prices below. Your money 
refunded if not satished. Dealers write for quantity discount, 


[SPECIFICATIONS | 


WITH ALUMINUM 
DRAWERS 
Dividers and Index 
Cards Included 


NEW SPECIAL! 
omy $2.98 


Great Gift! Great Buy! 


“FORTY-NINER” 


Complete set of X-acto Hobby Knives me 
and Tools in portable wooden chest 


Every knife, tool and blade in the famous X-acto line, 
Precision made, easy to handle, joy of amateur and ex- 
pert hobbycrafters. Other “big buys” in X-acto chests: 
No. 82 Knife Chest, $3.50; No. 86 Hobby Chest, $10. ; 
No. 87 Tool Chest, $15.(Prices slightly higher in Canada.) 


x-acto &) 


X-acto Crescent Prod. Co., Inc., 440—4h Ave., N.Y. 16 
InCanada: HandicraftTools.Lid..HermantBldg.,Toronto 


ROTARY wooo 
PLANER $7.50 


aa O <u 


FOB, Derat 
Vand 294° DRUM ROTARY SURFACE ALL-METAL 
SANDERS SANDER $5.95 DRILL PRESS TABLE 


ROUTER & 
MORTISING 


SHAPER 
CUTTERS 


oldings 
{Rel sold on full 10 day money back guarantee. 
See Your Dealer , 


‘ond bull; Over 200,000 Barron Tool urers. Every 


» Or Write Direct 


RON TOOL COMPANY, INC. 
326 Architects Bidg,, Detroit 1, Mich. 


ON THE MARKET 
IF oinect Factory To vou 


pas "De expert wo 


DYNAMIC WELDER CO.,Dept.D3-NAG 15 E. 23rd St., Chicago 16, Wl. K-22 SL ll 
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brats, bronae, aluminum er ether metals, OPERATES VALUABLE SEND TODAY FOR FREE DETAILS 

Mac? SRVETME ANG MOREY ATTACHMENTS 9 yc wend complete dveitive Dynami Welle terse 

Post opm sues mee farts er asus oe included as gift {fare aui denin on 10 das Nomey back tat od et oer 

eu aeatae tabs Senior for prompt action! dppaieastoasapiheniee H 
Meds Write for free details $ 


Aires sssntneoas 


‘iscsesnamtael 


Air Compressor 


Reg. $60.50 . . . Only 


Pike. 


Save 50%. on AUTOMATIC 
‘ eee COMPRESSOR UNIT 


‘TANK ONLY. $5.95 


73" Electric Drill 


Srncamuine DESIGN 


WELLWORTH ZIP SAWER, JR. 
PO! D SAW |i 


IRTABLE HAN| 
‘the wark out of hand 


at depth of cut 
fubefeation route 


Sas eat 


The SPEED CORP., °° fortese't3,"Srccon “°° 


START A BUSINESS 


ojern an 
nd everything I take in now is all proft’™—from 


fiere’s'@ businews vou can start in spare time, and begin 
folmake a CASH BROFT rinse “Tne Pole’ fie 


$8.00 for hana mowers, $9.00 00 


ROTARY, INDEX, MILLING 


TABLE 


‘expense forever with 
RECLAIMO Most 
‘Advanced OIL RE-REFINING iter 
oh CARS, TaUCKS, 


AerORS & rests 


ECLAIMO'* ‘id 


3 UD beavers 
WANTED 


its fein te 
MAINTAINS Vcr ELIMINATES hespes 


Site tor your copy TOE 


Reclaimo Sales Div., Inc. 
4508'S. Logon, Dept. 5-4, Lonsing, Mich. 
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SAVE: 8572™ WAR SURPLUS 


RADIO HAMS ATTENTION! 
US.Navy RADIO TRANSMIT TERS07' 


‘AT A SPECIAL PALLEY PRICE! 


+1) Teneniner Rectan 


‘A PALLEY SPECIAL AT 


K2I grees CAMERA 


LECTRIC 
.| ACTUATOR 


(hs Parerned block Finish 


BOLO KNIFE 


BATTERIES 


49 Valt, Ory Call unite 


‘SEE AD ON OPPosiTE 
PAGE FOR TERMS} 


BAT er Was TOOL CATAL] 
al BARGAINS in chins fle 


EADCET MK = Rives, Seces 
Bete Rowen, Gap Bue 
Nei LID 


Se, Avan wn oan oe 
TarhevAstuecat 2.69) 


tor bier 
have ‘plenty t vows on bonds 1.39) 
Cars 

Seances 
Nt th top Nt 9 


th boll bearing Headed clevie 
tym mowing ond : 


P— a7Vemn 200Ame [5O5}e-sh 21015 vem 50 Am ID 
NIM-1A 27Vebs T5AWe 7298} z7Vem 100 Are 25S 


ae 2 SPEED PORTABLE MOTOR EX 
Epitaph) enGizER. Used 
Riise Vee Pe, 


Vickers Hydraulic 
Transmission 


UTILITY WAuweR 
uw vse an matory chins, stohe 


LEAR ELECTRIC 
MOTOR. 24 ve, 
enps, toes 


yeti 
isin: age 
ePIC Fa 


Treat coural Paver sae 
178 apr Pac a bth 


‘term 
See tes 


ELECTING MOTOR. Adore 
ind fle ie, 400 


‘meric "woke, ysis to count 
‘natant, Grrl diene lonr, 


COMPRESSOR: 
os 


= ee 
ve Ren 
BEB ern cn i 

PP cr sos nes tu 
patra 


isha sce nopute eve 
MIT COMPLETEOR, oro VIS 
consxuoe 7. 


REMOTE WOICATING 
SELSYH MOTOR. Wi 


A tremendovs velve st 97 50 


1 Orioe dee 
redetio ren 


tea riaaatacmas feos 
Tens eae 
ere ui 
e058 TTS, Wiesi Com 


ne ese IEE Ncecieeens 
rie Trem 385 Vobe 99.95, 
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Fix doors, cabinets, furniture 
+++ quickly, easily with 


Home 


Jun with $) 

Shop Tools. They take 
the work our of heavy 
jobs, speed ordinary 

repairs and household chores. 
KI Tools are 
Inc,, for 25 
table elec- 


i (with hex 
Ney chek $1995 
Qroredehed $32.08 
dustry. Specially de- <4 
for Reneral use in homes, on 

ms, in hobby work. Priced so low 
they pay for themselves on a single 
job! At your favorite dealer's now! 


Model 542 $43.45 
‘ASK YOUR DEALER ABOUT THESE OTHER SKIL HOME SHOP TOOLS 


KIL Home Shop Sows » SKIL Home 
Bench Stns» SKIL Trimmer 


Siicoge 90, 
Please tend’ me. full information 
SKIL Home Shop Tool ond the nome 
nearest decier. 
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Hacksaw Unit Fits Hand Drill. A light, 
compact, low-cost hacksaw attachment that 
fits any 4” electric drill or drill press now is 
being offered by the Bertram Engineering 
& Supply Co., of Kansas City, Mo. It 
weighs 11 oz. and costs about $5. With the 
handle folded to guard the blade, it meas- 
ures 1” by 1%” by 4”. 

The 2-to-1 ratio of drill revolutions to saw 
strokes increases force at the saw teeth and 
prevents them from burning when used on 
metal. Wood, plastic, or metal up to %” 
thick may be cut with full chip clearance. 

Here’s how it works: The follower pin, 
set in the slide block, rides in the figure-8 
groove in the shaft, moving the block back 
and forth as the shaft turns. There are no 
gears or bearings in the attachment. All 
moving parts are made of hardened, heat- 
treated steel. 


Gas Torch Is Refillable. This propane- 
burning torch is said to reach a temperature 
of 3,660° F. One valve turns the torch on 


and off and also adjusts the flame. The burn- 
er can be quickly removed to attach to a 
refill cartridge. Otto Bernz Co., Inc., of 
Rochester, N.Y., prices the torch at about 
$20 with two burner tips; refill cartridges 
cost about $9.50 each, Compact, the cyl- 
inder is 2K” in diameter and 11%” long. 


a 
Sy 
as a 
iJ 
Si 
Screwdriver Has Four Blades. When 
folded up, this compact tool is only 4” over- 
all and has no blades projecting to poke 
holes in your pocket. The four tool-steel 
blades handle screws from No. 1 to No. 14. 
For extra leverage, the blades can be set 
at 90° to the handle. The blades pivot on 
a solid rivet between the side frames. Shelton 


Plane & Tool Mfg. Co., Shelton, Conn., 
prices the tool at $1.50. 


For the man or boy who loves fine tools. Always welcome, al- 
‘ways appreciated . .. at prices to fit your purse. See them at 
‘your Starrett Tool Distributors. 


Kit of Tools 
Ne. 902— Borie 
‘Meoturing Equipment 


jen! 3 
Only $1.00 Per Copy 


MORE GIFT IDEAS 
for Starrett New Tools Booklet PS 


Precision Ground Flat Stock 
Buy Through Your Distributor 
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BUILD Swe TILTING ARBOR SAW! 
' SAVE 


ier, 
drilling than more ex- 


“fhore power than 
Grills ‘coating almost 
Gouble, Jacobs Geared 

wwable top 

$39.50 these new - 
Drills before you buy; 
for more drill per dollar 
and more power per Ib. 


22.50 
D wisi 
Geared Chuck 


No. 200 capacity. $27.50 


Fast-drilling wit 
power. $16.50 
With Jacobs | Geared 
(Chuck, $19.50 
Wit for Circular on dts, 
‘Dinders and sander 
1 MANUFACTURING CO: 
1864 So. S2nd Ave., Cicero 50, Ilinois 
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Electric Drill Is Reversible. Designed 
for deep boring in heavy timbers, creosote 
planking, and sappy or wet lumber, this 4” 
drill has a built-in reversing switch. Accord- 
ing to Cummins Portable Tools, a division 
of Cummins Business Machines Corp., Chi- 
cago, this feature eliminates hand turning 
and difficulty in removing the bit from wood. 
Its capacity is &” in metal and 1” in wood. 
The universal motor develops 550 r.p.m. 
without load. Price is about $48. 


Chuck Is Self-Locking. With this wrench- 
less chuck—developed by the Peerless Ma- 


chine Co., Racine, Wis.—you can rapidly 
chuck, release, or re-position round work 
from %” to 2%” o.d. Work as short as 2h” 
can be gripped for threading at one end. No 
adjustment of the jaws is needed for grip- 
ping stock of different diameters. When the 
handwheel behind the chuck is turned, the 
three pivoted, toothed jaws grip and auto- 
matically center the work. 


Impact Tool Turns Bolts and Screws. 
Twist this tool in the desired direction, rap 
it a few times with a hammer, and nuts, 
serews, or bolts can be quickly tightened 
or loosened. A cam principle turns the ham- 
mer impact er torque. H. K. Porter, Inc., 
of Somerville, Mass., sells the Impakdriver 
by itself or in sets with combinations of bits 
and sockets to fit various sizes and types of 
screws, nuts, and bolts. 


Bolts Hammered Through Wood. It isn’t 
necessary to drill a bolt hole, it is said, when 
you use one of these 
pointed bolt adapters. 
You screw the adap- 
ter to the end of the 
bolt and hammer the 
bolt through the wood 
as though it were a 
nail. Then you un- 
screw the adapter for 
use with other bolts of 
the same size. The 
Model Patent Mfg. 
Co., Denver, Colo., 
sells them for $3.75 in 
sets, each containing 
four adapters of the 
following size 


= 


we 


GIFT PACKAGES 


THE TOOL BOX OF THE WORLD 


What better gift 


for man or boy! 


STANLEY 
TOOLS 


Give them, Se eae Tools. 


Ser preserve, 


Fixsit Kit 
ie Datance Toon 


Dri 
handy size drivers, 


No. X610 Hand Dri 
‘New style with enclosed gear, 


rr 

Hardware * Tools * Electric Tools * Steel Stropping * Steel 
SEND NOW!————————— | 
| Stenley Tels, 2120 Em 5, New Bitsin, Com. 

{in Conado send to: Stonley Too! Co. of Conade, Ltd, | 
| 114 Stontey St, Roxton Pond, Quebec.) ! 
|, Beclowed ee. forthe Sianiey Tool Gide H 

Nome 
bes I 
| ow ee 


1 
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p S Last minute news & notes... 
e e 


ATOMIC ENGINE now being designed for 
the Navy is called "SIR" because it 
will be a "ship intermediate re- 
actor." Atoms of its fuel will be 
split by neutrons. These will go 
faster than those used to maintain a 
chain reaction in most piles, but 
slower than the neutrons used in a 
bomb. Hence, their energies will be 
intermediate. General Electric has 
had a small "preliminary pile as- 
sembly" of this type running for 24 
years. A new method of controlling 
a nuclear reaction has been tried on 
this experimental pile and found to 
work "very well." 


LUBRICATING OIL now can be fed to 
the bearings of industrial machines 
as steadily, automatically, and ef- 
ficiently as electricity. Micro- 
scopic bits of oil are suspended in 
a stream of air. Like an electric 
motor that draws only as much energy 
from a power line as it needs to do 
its work, a bearing oiled with this 
mist picks up as much oil as it 
needs but no more. The Alemite Di- 
vision of the Stewart-Warner Corp. 
has introduced this new system. It 
reports that one machine which for- 
merly consumed from 12 to 15 ounces 
of oil a day has used only 1.5 
ounces per day since it was put on 
an "oil mist" diet. 


SPEEDOMETERS in many new cars have 
purposely been set to exaggerate a 
little bit more than those in pre- 
war cars. When you go 29 m.p.h., 
your speedometer now may read 30, 
and when you go 90 it may show 100. 
Auto makers hope that the rising mar- 
gin of error will result in less 
dangerous speeding on crowded roads. 


TELEVISION SETS came off assembly 
lines almost as fast as cars this 
year, In the first eight months, 
U.S. produced 4,310,462 TV sets and 
4,417,147 automobiles. 


FASCINATED by the idea of establish- 
ing a permanent, self-supporting 
colony on the Antarctic continent, a 


210 PorutaR science 


number of young engineers and scien- 
tists have organized a nonprofit 
corporation to investigate the. pos- 
sibilities. Uranium and other re- 
sources might be found there and 
claimed for the U.S. in this way. 
So they wonder whether atomic, solar, 
or wind machines might not be de- 
veloped to provide the pioneers with 
an abundance of cheap power. This, 
some of them say, might make feasi- 
ble farming in underground caves, 
using fluorescent light. 


RADIATION DETECTORS were being manu- 
factured by only nine American firms 
in 1947, and they were turning out 
only 19 types. Now 84 companies are 
producing 180 different types. One 
new instrument is an electronic 
water monitor. It charts the radio- 
activity of water passing through 
it, and its makers urge that it be 
put in city pumping stations so that 
the survivors of an atomic bombing 
could be warned if water was con- 
taminated. 


THE WEST now appears to have been 
inhabited twice as long as eastern 
parts of North America. University 
of Chicago scientists have been 
checking the age of various bits of 
evidence--such as sandals found in 
caves--by determining how much ra- 
dioactive carbon they contain. Their 
analysis of these clues indicates 
that human beings dwelt in Oregon 
and Nevada about 10,000 years ago 
but did not migrate to the Atlantic 
Coast until about 5,000 years ago. 


DOCTORS are enthusiastic about a new 
drug called Asterol that helps cure 
athlete's foot. It'll be on the 
market this spring . . . MATCH BOOKS 
will soon have a new kind of striking 
surface that moisture will not dam- 
age . . . UPHOLSTERY in some '51 
cars will be a new type of vinyl 
plastic that stretches in every di- 
rection and stays soft and pliable. 


The Sditors 


New RCA Theatre Television System projects 15 x20 foot pictures of television programs, 


Giant size Television — ‘shot from a Barrel!” 


You've seen television. Now 
you'll see it in its finest form 
—giant projections of special 
events transmitted only to 
theatres on private wires or 
radio beams to make movie- 
going better than ever! 


Success of the system comes 
from a remarkable RCA kine- 
scope, and something new in pro 
jection lenses. The 
developed at RCA Labora 
s in principle the same as the one 
on which you see regular tele- 
casts. But it is small—only a few 


inches in diameter—and produces 
images of high brilliance. These 


are 5 x 20 feet by 
ichmidt-type” lens system like 
those used in the finest astro- 


nomi 


al telescopes. 

Because of its size and shape, the 
new projector is referred to by engi- 
neers as the “barrel.” It’s already go- 

into theatres, where you'll be seeing 
nt television—shot from a barrel. 


See the latest wonders of radio, tele- 
vision, and electronics at RCA Exhibi- 
Il. 96 West 49th Street, N.Y. 


which developed 
RCA’s new theatre television system also 


RCA Victor home receivers. 


RADIC CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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SoUTH BEND 7” PRECISION SHAPER 


Cuts Cost of Machining 
Small Parts 


Too! head locks in any 
position. Rugged clop- 
per box also adjustable. 


Rocker and crank with 
graduated eccentric ad: 
juatment for stroke. 


SPECIFICATIONS 


Stee! stand for shaper 
=3 drawers and built- 


9-1/2". Vertical travel — 
ids (6) ~.002" to 012". Ram clear- 
ance=i/2" to 8-1/2" -Table size~5-3/8"x 5x 6-5/16 
VISE—Jaw width—4”. Jaw depth—1". Maximum 
Spening 4 Swivel ba 


+. $137.50 
—13 bp, U8 v., 1 ph, 
Guards on all belts and z SOUTH BEND LATHE seo Ke Pees 05 
— 4 IND. + Building Better Tools Since ries Lass iacary 
pulleys. Quick-acting SOUTH BEND 22, IND. + Building Better Teale Since 1906 7, Prices Lo.b factory 
belt tension relea: 
anon on PIPPI iii 


Send Information Checked: 


D1 rrrascision suaren [] uarne arracnments [] rime ravwent rian 
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ey state DD neces Onision ites 


212 Porutar science 


This One 


2AQC-XNS-NACW 


\QC- 


A eat Ra 


. « phonograph \_ 
turn tables 


SEND NO MONEY./ WANT 
YOU TO EXAMINE EVERYTHING: 
WITHOUT RISKING A CENT! 


to dashboards» 
—> “ 


~ auto trunk < 
interiors ~ 2) 
5 


NEW FLOK-KRAFTER MAKES 
$52.50 IN 4 HOURS 


ACT NOW! SEND FOR FREE SAMPLE ana DETAILS 


Best Protection against 
FREEZE-UPS...RUST...FOAMING 


estone” 


